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Abstract 
At the end of 2014, 38 million people around the world had fled their homes due to man-made disasters 
such as war, armed conflict and violence. To save the lives and alleviate the suffering of these refugees 
and displaced is the purpose of Humanitarian Logistics. Preparedness is of key importance in 
humanitarian organisations as it is a tool to reduce the impact of coming events. One common 
preparedness measure is prepositioning, i.e. to keep stock ready in anticipation of a disaster to ensure 
quick dispatch after its onset. Prepositioning is one of the measures UNHCR, the United Nations 
Refugee Agency, is engaged in to increase its general preparedness. The volumes stored in global 
stockpiles allows the organisation to assist up to 600 000 refugees with emergency relief within 72 
hours. To deliver to this high standard, the geographical placement of the global warehouses of UNHCR 
is paramount. Currently the organization has seven global stockpiles located in Cameroon, Denmark, 
Dubai, Ghana, Jordan, Kenya, and Tanzania. To ensure the optimality of the warehouse distribution the 
UNHCR has developed a humanitarian facility location model in collaboration with Lund University, 
BI School in Oslo and North Eastern University in Boston. This model allows the organisation to 
computationally determine where each stockpile should be placed and the aim is to implement the model 
by Q3 2017. Before that can happen existing barriers and challenges need to be identified and overcome, 
which is the purpose of this thesis. This was carried out by performing an in-depth case study at the 
regional headquarters in Budapest, Hungary, including a survey at the bi-annual Logistics Cluster 
meeting and a field visit to Amman, Jordan.  
The thesis found eight challenges associated with the implementation of the model regarding scenario 
creation and data availability that can be classified into four areas of improvement that are key to 
overcome them. The current upgrade of the ERP system provides a golden window of opportunity to 
mitigate these challenges. The four areas that need to be improved are increased internal 
communication, enhanced preparedness, staff training and increased functionality of the ERP system. 
Increased communication and enhanced preparedness has to do with that the contingency plans for 
preparedness are not shared or aggregated within the organisation and that much information is stored 
outside the ERP system in offline spread sheets and communicated via email. This is due to suboptimal 
staff behaviour in terms of data input in the systems and choice of communication channels. In addition 
the ERP system of UNHCR does not contain sufficient functionality to feed the model or share 
information throughout the organisation. Only 35% of the functional requirements of the model can 
currently be satisfied. Another issue of the ERP is that the information that is stored is not sufficiently 
detailed which greatly hampers its usability. Mode of transport is a prime example where 67% of all 
logs are generically classified instead of stating the used one. Further standardising the core relief items 
shipped could also enable automatization of delivery information such as weight and volume of 
shipments, something which is currently done manually. To feed the model with future scenarios the 
research team is recommended to create a baseline scenario by using the UNHCR Population statistics 
and the dollar worth of the standard aid provided. Sensitivity analysis can then be used to find the best 
and worst case scenario for the supply chain. When the new functionality of the ERP system and the 
demand application Demantra is implemented it will become possible to extract future demand 
scenarios directly from the systems of UNHCR. Until then this method will provide future scenarios 
necessary to run the model.  
This thesis, being one of the first to evaluate scenario creation and data availability for humanitarian 
facility location models, has also found a need for future research when it comes to conflict disasters 
and a greater need for transparency in the field of Humanitarian logistics. Most literature deals with 
facility location in the context of natural disasters. Little research exists to know if this is transferable 
to man-made disasters in a good way. Also, most articles are not sufficiently transparent in how the 
parameterisation of the supply chains was carried out or how the scenarios were created. However, the 
need for this kind of decision support tools will only become more important as more disasters occur 
and the current number of displaced people in the world is the highest in the history of mankind. 
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Sammanfattning 
I slutet av 2014 hade 38 miljoner människor runt om i världen flytt sina hem till följd av krig, konflikt 
och våld. Att rädda liv och minska lidandet för dessa flyktingar är syftet med humanitärlogistik. 
Beredskap en nyckelroll i humanitära organisationer eftersom det är ett verktyg för att minska det 
negativa genomslaget av framtida händelser. En vanlig beredskapsåtgärd är att så kallad för-
positionering (engelskans prepositioning), det vill säga att ha lagervaror redo inför en katastrof för att 
säkra snabba leveranser efter dess utbrott. Förpositionering är en av de åtgärder UNHCR, FN:s 
flyktingorgan, använder för att öka sin generella beredskap. Volymerna som lagras i de globala lagren 
tillåter organisationen att bistå upp till 600 000 flyktingar med nödhjälp inom 72 timmar. För att kunna 
leverera till denna höga standard är den geografiska placeringen av de globala lagren av central 
betydelse. För närvarande har organisationen sju globala lager i Kamerun, Danmark, Dubai, Ghana, 
Jordanien, Kenya och Tanzania. För att säkerställa att denna placering är optimal har UNHCR utvecklat 
en humanitär lagerplaceringsmodell tillsammans med Lunds tekniska högskola, BI Handelshøyskolen 
i Oslo och North Eastern University i Boston. Modellen möjliggör för organisationen att matematiskt 
bestämma var varje lager bör placeras. Målet är att implementera modellen i organisationen till tredje 
kvartalet 2017. För att detta ska kunna ske måste existerande barriärer och utmaningar identifieras och 
övervinnas, vilket är examensarbetets syfte. Examensarbetet genomfördes genom en djupgående 
fallstudie på UNHCR:s regionala högkvarter i Budapest, Ungern, och inkluderade en 
enkätundersökning på det halvårliga Logistik-klustermötet samt ett fältbesök i Amman, Jordanien. 
Examensarbetet fann åtta utmaningar kopplade till implementeringen av modellen när det gäller 
scenarioplanering och datatillgänglighet. Dessa kan delas upp i fyra förbättringsområden som är 
nyckeln till att övervinna dem. Den nuvarande uppgraderingen av ERP-systemet innebär ett gyllene 
tillfälle att göra detta. The fyra områden som behöver förbättras är ökad intern kommunikation, förstärkt 
beredskap, kompetensutveckling för personalen och ökad funktionalitet i ERP-systemet. Ökad 
kommunikation och stärkt beredskap har sin grund i att beredskapsplanerna inte delas eller aggregeras 
internt i organisationen och att mycket information sparas utanför ERP-systemet i fristående kalkylark 
och delas via e-post. Detta beror på suboptimal handläggning av de anställda när det gäller att lägga in 
data i systemen och i val av kommunikationskanaler. Dessutom har UNHCR:s ERP-system inte 
tillräcklig funktionalitet för att mata modellen eller dela information inom organisationen. Bara 35 % 
av de funktionella kraven modellen har kan tillgodoses i nuläget. En annan ERP-relaterad fråga är att 
informationen som sparas inte är tillräckligt detaljerad, vilket försvårar dess användbarhet. 
Transportsätt är ett tydligt exempel där 67 % av alla loggar klassificeras generiskt istället för att 
specificera Ytterligare standardisering av kärnförnödenheter, såsom vikt och volym av försändelser, 
skulle möjliggöra automatisering av leveransinformation, något som för närvarande görs manuellt. För 
att mata modellen med framtida scenarier rekommenderas forskargruppen skapa ett basscenario genom 
att använda UNHCR:s befolkningsstatistik och penningvärdet av det standardbistånd som ges. 
Känslighetsanalys kan sedan användas för att utvärdera bästa- och värstascenarion. När den nya 
funktionaliteten i ERP-systemet och behovsapplikationen Demantra är implementerad kommer det vara 
möjligt att extrahera framtida behovsscenarier direkt ur UNHCR:s system. Till dess kommer denna 
metod att göra det möjligt att skapa framtidsscenarier nödvändiga för att köra modellen. 
Detta examensarbete är en av de första att utvärdera scenarioskapande och datatillgänglighet för 
humanitära lagerplaceringsmodeller. Det har också funnit ett behov av framtida forskning när det 
kommer till katastrofer orsakade av krig, konflikt och våld och ett större behov av transparens inom 
humanitärlogistiken som fält. Största delen av litteraturen avhandlar strategisk lagerplacering efter 
naturkatastrofer. Lite är skrivet om huruvida detta är överförbart till andra situationer på ett bra sätt. 
Vidare är de flesta artiklar inte tillräckligt transparenta i hur parameteriseringen av försörjningskedjan 
har gått till eller de metoder som används för att skapa scenarier. Dock kommer behovet av beslutsstöd 
öka i takt med att fler katastrofer inträffar och det nuvarande antalet flyktingar är den högsta i 
mänsklighetens historia. 
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1. Introduction 
 Background: the growing importance of Humanitarian logistics  
In 2015 over one million asylum-seekers arrived to Europe on Mediterranean shores. Despite this huge 
number, it is a small amount in comparison to the number of people who fled their homes around the 
world (UNHCR, 2016a). At the end of 2014, 38 million people worldwide had fled due to man-made 
disasters such as war, armed conflict and violence to live displaced within their country or abroad. The 
number of people who were displaced internally in their country increased with 15 percent in the same 
year, the equivalent of 30000 people fleeing every day (IDMC, 2015). The increasing number of 
disasters occurring and people affected has brought increased attention to the need of effective and 
efficient disaster response (Balcik & Beamon, 2008). Disasters creates a huge demand for water, food, 
shelter, sanitation and other relief (Caunhye, et al., 2011). The aim of disaster response is to provide 
this relief to keep the displaced alive and lessen their suffering (Balcik & Beamon, 2008). To maintain 
an effective and efficient disaster response the relief chain is essential (Thomas & Mizushima, 2005). 
Humanitarian organisations are more and more realising the importance of relief change management 
and logistics to succeed with humanitarian operations (Balcik & Beamon, 2008).  
Humanitarian supply chains are fundamentally different to commercial ones when it comes to strategic 
goals, demand characteristics and environmental factors (Balcik & Beamon, 2008). The field of 
Humanitarian logistics applies the knowledge of supply chain management in humanitarian contexts to 
overcome the difficulties associated with disaster relief (Thomas & Mizushima, 2005). In addition to 
deal with the difference between humanitarian and commercial supply chains the humanitarian supply 
chain also needs to handle both long-term ongoing operations (OO), such as managing refugee camps, 
and short-term sudden-onset emergency response (ER). This is difficult because of the different 
characteristics between OO and ER. For OO the supply chain priority is to keep the costs low and 
planning can be done well in advance. For ER the priority is instead short lead times, even if it means 
a higher cost (Jahre, et al., 2015). To reduce the cost of express ER deliveries and keep the lead time 
short prepositioning is used. Prepositioning means to keep emergency stock ready in strategic locations 
before a disaster strikes to be able to send it immediately when needed (Balcik & Beamon, 2008). One 
of the humanitarian organisations which use prepositioning is the UNHCR, the United Nations High 
Commissioner for Refugees. They have identified a great need to keep relevant stock available close to 
potential disaster areas to ensure the ability to fulfil their mandate (Conference, 2015). Their mandate 
is to “lead and coordinate international action to protect refugees and resolve refugee problems world 
wide”. In total the UNHCR is responsible for approximately 34 million people worldwide and employs 
over 9300 people in 123 countries (UNHCR, 2016b).  
To make the most of the prepositioning, the warehouses of UNHCR must be put in strategic locations. 
To ensure the optimal location of their global warehouses a strategic facility location model for the 
humanitarian context has been created by Jahre, et al. (2015). The model supports the strategic decision 
making of UNHCR by advising on warehouse location decisions with a timeframe of 3-5 years (Jahre, 
et al., 2015) (IE1, 2015). Calculations show that the UNHCR have the potential to lower costs by 31% 
and shorten lead times with 18% by optimising their global warehouse locations (Jahre, et al., 2015). 
This illustrates the impact the model could have to improve the humanitarian response and help 
beneficiaries in a more effective and efficient way. UNHCR wish to implement the model by Jahre, et 
al. (2015) in their organisation. In the future they also hope to further develop the model to contribute 
on an operational and tactical level as well (MS5, 2015).  
To optimise the warehouse locations of UNHCR the model by Jahre, et al. (2015) needs to be provided 
with information from their internal systems. The model need data regarding the current state of the 
UNHCR supply chain and scenarios of future OO and ER demand. One way to provide this data would 
be to let the ERP system of UNHCR provide the necessary information of the past and current supply 
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chain and demand to the model. Data regarding future demand could be provided by using the scenario 
planning performed by the organisation. Scenarios of future developments are needed to ensure that the 
warehouse placement of UNHCR is optimal for the demand in the upcoming 3-5 years and not the 
demand of the past. To enable a successful implementation of the model at UNHCR the potential 
challenges must be assessed. This means looking into the scenario planning and data structures of 
UNHCR to see if the systems are sufficient to provide data to the model. 
 Purpose and RQ 
The purpose of the thesis is to assess the challenges to provide a strategic humanitarian warehouse 
network optimisation model with ERP data and future demand scenarios and suggest recommendations 
to overcome them.  
The model by Jahre, et al. (2015) does not work if the input data requirements are unmet. To assess the 
challenges of providing data to the model the data availability of UNHCR and their scenarios for future 
demand must be examined, see Figure 2. 
 
Figure 1. Illustration of thesis purpose. Dahl & Lindén (2016) 
The model by Jahre, et al. (2015) optimises for both OO and ER demand and needs data of both current 
supply chain characteristics and future demand scenarios. The thesis is therefore using two research 
questions, referred to as RQ1 and RQ2.  
1. What are the challenges to ensure adequate scenarios for future humanitarian emergency 
demand, and how can these be overcome?  
2. What are the challenges to ensure adequate ERP data to feed a humanitarian warehouse 
network location model, and how can these be overcome?  
 Delimitations 
Assessing challenges in an organisation means a possibility to touch upon several different areas. To 
limit the scope a set of delimitations were used. The thesis is restricted to scenario creation and data 
requirements and availability for humanitarian facility location models. Other aspects of the supply 
chain, such as budget structures, will not be included. Furthermore the thesis was limited to strategic 
level decision making and man-made disasters, described below. 
Strategic level decision making 
There are three levels of decisions in supply chains: strategic, tactical and operational (Simchi-Levi, et 
al., 2003). The model by Jahre, et al. (2015) deals with the strategic level, which is why the thesis is 
focusing on this level as well. This affected the article selection process of the literature review, 
described in section 2.4.1. It also affected the empirical study and the assessment of the scenario 
planning process of UNHCR. Scenario planning as a tool can be used for different time horizons. The 
UNHCR scenario creation process takes place on the tactical level rather than the strategic. The process 
was described despite not being on strategic level to be able to assess the challenges of UNHCR’s 
existing processes and build on the current structures. Figure 2 illustrates the different decision levels 
in the organisation and how the thesis focuses on data requirements and challenges to support an optimal 
strategic network design and scenario planning.  
Strategic FLP 
model 
Scenario 
creation 
Data 
requirements Challenges 
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Figure 2. Illustration of research scope. Dahl & Lindén (2016) 
Man-made disasters 
The mandate of UNHCR means that their emergency response is almost exclusively dealing with man-
made disasters, as opposed to natural disasters. The focus of the study was therefore man-made 
disasters. However, as will be seen in the Literature chapter, there is a lack of information regarding the 
characteristics of man-made disasters within the field of Humanitarian logistics. For this reason models 
used for natural disaster emergency response were included in the literature review. Natural disasters 
are also included in section 4.2.5 where best practises within the humanitarian organisations are 
described. Several humanitarian organisations have a wider mandate than UNHCR which makes them 
respond to both natural and man-made disasters.  
 Structure of thesis  
The thesis is structured in six separate chapters: introduction, methodology, literature review, empirical 
study, analysis and conclusion. The next chapter describes the methodology used to perform the 
literature review and case study. It also contains a discussion on the quality of the research design. The 
literature review describes methods for scenario planning and facility location models used within 
Humanitarian logistics. The chapter is concluded with a frame of analysis which is used to assess the 
findings of the thesis. The empirical study chapter then describes the discoveries from the case study at 
UNHCR. It is structured in three parts: the UNHCR supply chain setup, scenario planning (RQ1) and 
data availability (RQ2). The analysis chapter investigates the challenges to providing the model by 
Jahre, et al. (2015) in regards to the two research questions. The final chapter summarizes the results, 
present the suggested recommendations and present the answers to the research questions. Implications 
for future research and future insights are also described. The appendix chapter include references, data 
tables and other detailed information.  
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2 Methodology 
The methodology chapter describes the methods used to answer the research questions of the thesis. 
First the overall thesis process is described, followed by a description of the case study performed, 
including the analysis of data. After that all sources of evidence are presented including article selection, 
interviews, meetings, secondary data, conference proceedings, survey and field trip. Finally the chapter 
ends with a discussion of the quality of research design.  
 Thesis process 
The thesis process is described in Figure 3. The overall aims is to assess challenges regarding scenario 
creation and data availability for the model by Jahre, et al. (2015). To assess the challenges for scenario 
creation it is necessary to first assess what information the scenarios need to contain to be useful for 
UNHCR and the model and how and where this data can be found. It must then be investigated how to 
create the scenarios based on this data. What methods are used within the literature of Future studies 
and in Humanitarian logistics? It is also important to map how UNHCR and other humanitarian 
organisations create scenarios. To assess the challenges for data availability it is important to assess the 
data requirements of the model and how it works. It is also important to assess similar humanitarian 
facility location models and their data requirements to learn from their example. It must then be assessed 
how much of the required information is available in the ERP system of UNHCR. If the data is not 
available, where is it then and why is it not in the system? In all of these questions there will be things 
that are difficult and challenging to do. These challenges and the attempted solutions are brought along 
in the analysis to assess the challenges and provide recommendations for solutions.  
 
Figure 3. Thesis process. Dahl & Lindén (2016). 
To answer the questions stated above the thesis process had five phases: problem formulation, literature 
review, case study including field visit, analysis and conclusion, see Figure 4. The process has been 
iterative, meaning that many of the decisions made in the beginning of the project were reassessed as 
the thesis matured. The problem formulation phase tried different research questions to find the most 
suitable angle for the thesis. After finding suitable research questions and delimitations a structured 
approach to finding suitable articles was conducted. This resulted in a literature review to provide an 
academic foundation for the research questions. The empirical part of the thesis was conducted using a 
case study at UNHCR’s regional headquarters in Budapest. It also included a field study to Amman, 
Jordan, and participation in the Logistics cluster’s bi-annual humanitarian logistics conference. In the 
analysis part the findings of the literature review and the case study were analysed and compared. This 
resulted in solutions suggested for the challenges found, which is presented in the last chapter of the 
thesis together with research implications.   
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Figure 4. Overall thesis process to enable fulfilment of purpose and answering the research questions. Dahl & Lindén (2016) 
 Literature review 
The purpose of the literature review was to describe the current research in humanitarian facility 
location models and their scenarios. The aim was to gain an understanding of what information was 
included humanitarian warehouse location models in terms of supply chain parameterisation and 
scenario planning. For RQ1 the objective was to introduce scenario planning as a field, describe the 
used scenario creation methods and assess what information was included in the scenarios used by 
humanitarian warehouse location models. For RQ2 the aim was to assess the data structures of 
humanitarian facility location models to find data requirements and modelling approaches used. The 
articles used for the literature review came from the fields of Humanitarian logistics and Operations 
research, completed by reference works from the field of Future studies. The articles used were selected 
through a structured approach containing database search, screening and selection. The database search 
was made by searching for peer-reviewed articles available in SciVerse Scopus. The articles were then 
screened to remove duplicates and non-supply chain relevant literature and the final selection was based 
on two sets of criteria. Each step is described below under section 2.4.1.  
 Case study 
The case study was the main method used for the empirical data gathering. It was designed to build on 
the findings of the literature review. The section starts by describing what a case study is, when it should 
be used and the overall process. The use of a case study in this thesis will then be motivated. The section 
then describes the selected case of UNHCR and the main sources of evidence. This is followed by a 
description of the process for each research question. Finally the data collection and data analysis of the 
case study is described. The sources of evidence will be described in detail under section 2.4.  
2.3.1 An introduction to case study methodology 
A case study is a research method which “investigates a contemporary phenomenon (the “case”) in 
depth and within its real-world context” (Yin, 2014, p. 16). It deals with a specific situation containing 
more variables then data points, relies on numerous sources of evidence and uses prior theoretical 
propositions to guide data collection and analysis. A case study is a good research method to use in 
studies which use research questions starting with “how” or “why”, when the researchers have limited 
control over the behavioural events and the focus of study is contemporary rather than historical. In 
addition it makes it possible to study a complex real-world phenomenon while keeping a holistic 
perspective (Yin, 2014). Case studies are also used for theory building (Eisenhardt, 1989). Depending 
on how many cases are included in the study, the case study will be defined as single; i.e. including one 
case, or multiple; including several. According to Yin (2014) there are five circumstances, “single case 
rationales”, where a single-case study is beneficial: the case can be critical, common, unusual, 
revelatory or longitudinal, described in Table 1.  
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Rationale for use of 
single-case study Circumstances when beneficial 
Suitable for 
thesis 
Critical The case is critical to theory and can be used to determine 
whether the propositions are correct. 
X 
Common The case can capture the circumstances of an “every day 
situation” to provide insight on a theoretical interest. 
 
Unusual The case represents an unusual case deviating from theoretical 
standards. 
 
Revelatory The researcher has the opportunity to study a previously 
inaccessible phenomenon. 
 
Longitudinal The same case will be studied at two or more points in time.  
Table 1. Five rationales for using a single-case study. Yin (2014) 
Finally the single-case study performed is “embedded” rather than “holistic”. This denotes the number 
of units of analysis that is being used in the case study. A unit of analysis is a focus point or 
perspective of the case study, such as the individuals of the organisation or the organisation as a 
whole (Yin, 2014). 
The overall process of the case study 
The thesis is based on the principles of performing case studies by Yin (2014) and to build theory based 
on case studies by Eisenhardt (1989), which will be described in more detail below. Yin (2014) and 
Eisenhardt (1989) agree on the overall process of case studies. These are case selection, case 
description, data collection and data analysis, which have formed the structure of the case study section. 
Below the process of the case study will be described using the framework by Eisenhardt (1989). When 
building theory from case studies it is common for the data collection and data analysis to overlap. This 
allows the researcher to take advantage of flexible data collection and make adjustments during the data 
collection phase (Eisenhardt, 1989). Table 2 summarise the process activities in each step for theory 
building from a single-case study.  
 Process step Activity Described under section 
1 Getting started  Definition of research questions 1.2 Purpose and RQ 
2 
Selecting cases 
 Specified population 
 Theoretical, not random, sampling 
2.3.2 Case selection 
2.3.3 Case description 
3 Crafting 
Instruments and 
protocols 
 Multiple data collection methods 
 Qualitative and quantitative data combined 
 Multiple investigators  
2.3.4 Data collection 
2.4 Sources of evidence 
4 
Entering the field 
 Overlap data collection and analysis 
 Flexible and opportunistic data collection 
methods 
2.3.4 Data collection 
2.4 Sources of evidence 
5 
Analysing data 
 To little extent codified  
 Find tentative themes, concepts and overall 
impressions 
2.3.5 Data analysis 
6 Shaping 
hypotheses 
 Iterative comparison on theory and case data 
(mainly used in multiple-case studies) 
 
7 Enfolding 
literature 
 Comparison with literature to find similarities 
and contrasts  
2.3.5 Data analysis 
8 Reaching closure  Theoretical saturation combined with 
constraints of time and money  
 
Table 2. Process steps of theory building from case studies based on Eisenhardt (1989). Dahl & Lindén (2016) 
Eisenhardt (1989)’s method for theory building from case studies consists of eight steps: “Getting 
started”, “Selecting cases”, “Crafting instruments and protocols”, “Entering the field”, “Analysing 
data”, “Shaping hypothesis” and “Enfolding and reaching closure”. These will be described below. 
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The first process step, “Getting started”, means to define research questions to stay focused during data 
collection. It also ensures not being overwhelmed by the amount of data available once the processes 
around data collection start. This step of the thesis has been described in section 1.2 Purpose and RQ. 
“Selecting cases” is the second process step. Eisenhardt (1989) states that the case should be selected 
based on theory and consist of a specified population. Case selection will be described in section 2.3.2. 
The setup of the data collection is carried out in process step 3, “Crafting Instruments and protocols” 
and is a pre-step to process step 4. Eisenhardt (1989) stresses the need to use multiple sources of data 
collection methods, combining quantitative and qualitative data and use multiple investigators. The 
thesis has met all these needs, which will be seen in sections 2.3.4 and 2.4. Data collection takes place 
in step 4 of “Entering the field”. It is encouraged and not uncommon for the data collection and data 
analysis to overlap or happen simultaneously. This enables a flexible data collection which is a key 
characteristic of theory building. “Analysing data” is central in theory building but also the least 
codified step. Eisenhardt (1989) states that “there are probably as many approaches as researchers”. 
A reason for this is the great amount of data that most case studies consist of. A way to handle this is to 
summarise and write down the characteristics for the case to find tentative themes, concepts and overall 
impressions. This was carried out throughout the thesis process. “Sharpening hypothesis”, process step 
6, is mainly for multiple-case studies where the different cases are compared to each other and where 
the case study is used to test a hypothesis. This does not apply to the case study performed in this thesis 
and will not be described further. Process 7 “Enfolding literature” means to compare the themes and 
concepts found in the data analysis with the existing literature. The aim is to find similarities and 
contrasts, assuming that existing literature exists. Connecting the findings with existing literature 
provides a stronger internal validity, generalisability and theoretical level of theory building 
(Eisenhardt, 1989). This step is described in section 2.3.5 Data analysis.  
The final step, “Reaching closure”, is about knowing when to stop. The time to stop is when the 
incremental learning is decreasing to minimal levels, because the phenomena have been seen before. 
This is called “theoretical saturation”. In practise, this is also combined with when the time for the 
project is ending or the money for the project is spent (Eisenhardt, 1989). As for the thesis, the 
theoretical saturation happened just before the internship at UNHCR came to an end.  
2.3.2 Case selection 
The thesis is a part of a research project initiated by request of UNHCR in 2012 between UNHCR, 
Lund University in Lund, Sweden, BI Norwegian Business School in Oslo, Norway and North Eastern 
University in Boston, USA. An embedded single-case study was performed at UNHCR to answer the 
research questions. This method was used because it met all the criteria described by Yin (2014): The 
research questions were both exploratory and used the “how” question, the authors of the thesis had no 
control over behavioural events; such as the decisions of the UNHCR supply chain, and the focus of 
the study was contemporary, rather than historical. The single-case was also chosen because of the rich 
access of information that was provided by UNHCR, which made an in-depth analysis possible. 
UNHCR is representative for humanitarian aid actors in the field such as UNICEF and WFP in terms 
of working conditions, organisational structure and policies for human resources. This environment 
makes UNHCR an ideal organisation to study and improve, as its multitude of challenges and operations 
accurately can reflect those of other more specialised organisations and agencies (Jahre, et al., 2015).  
The case represents a critical case. It is critical to theory and can be used to challenge and extend the 
present theory (Jahre, et al., 2015). The nature of the research questions is to explore challenges and 
their solutions. This makes the single-case study a good approach because it can provide an important 
contribution to extending the theory. In this thesis the two research questions provided two units of 
analysis, making the embedded single-case study the optimal choice. A risk of an embedded case-study 
is that the focus could be so strongly on the sub-units that the whole picture is lost (Yin, 2014). This 
was avoided by using several sources of evidence and multiple observers, as suggested by Eisenhardt 
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(1989). The conclusions and solutions of the two research questions were also combined in the 
suggestions of the final chapter.  
2.3.3 Case description 
The case study was performed at the UNHCR regional headquarters in Budapest at the Division of 
Emergency Security and Supply (DESS) and its subsection the Supply Management Logistics Services 
(SMLS). The study was performed during the autumn of 2015 and spring of 2016. Nine weeks was 
spent at the office in Budapest during the autumn. The timing of the case study was optimal, since it 
occurred while UNHCR was preparing to implement a comprehensive upgrade of its ERP system 
MSRP. The upgrade is described further in section 4.1 The UNHCR supply chain. The authors were 
granted access to the UNHCR internal documents, processes and staff by having the official status of 
interns. This made the necessary in-depth access to information for the case study possible. UNHCR 
also hosted the Logistics Cluster’s bi-annual conference, described in section 2.4.5, while the authors 
were in Budapest. This made it possible to compare the practices of UNHCR with the practices of other 
entities in humanitarian aid. The case study also included a field trip to Jordan and two refugee camps; 
Za’atari and Azraq, as well as the Global Stockpile (warehouse) within the Zerqa Free Zone. The field 
trip and the other sources of evidence are described further in 2.4.  
2.3.4 Data collection  
One of the strengths of a case study is that it can use several sources of evidence. It can also be combined 
with other research methods, such as surveys, and can combine quantitative and qualitative data (Yin, 
2014). These characteristics have been capitalised on in this thesis. The case study’s sources of evidence 
were based on interviews, meetings and secondary data; such as ERP-data, reports and internal 
documents, conference proceedings and a field study. The case study was also combined with a survey 
to quantify external actors’ views regarding scenario creation. The different sources of evidence will be 
described below in section 2.4 Sources of evidence. Though different sources were used to varying 
extent during the data collection process, it should be noted that the data collection and the data analysis 
were carried out with some overlap according to the principles of Eisenhardt (1989). The research 
questions had two separate processes to collect data since the objective of the two was different. These 
are described below. 
RQ1 – Scenario creation 
To find the challenges of UNHCR in regard to future demand scenarios different sources of evidence 
were used. The data collection was an iterative process. The data collection started by conducting 
interviews and attending meetings with key stakeholders of UNHCR supply management. This was 
done to gain insights into the needs of supply planning and to assess the accuracy of current scenarios 
used in the organisation. Internal documents and handbooks of UNCHR were also used to triangulate 
the sources of evidence in accordance with Yin (2014). The next step was to find the gaps in the used 
scenario creation approach. Interviews, internal documents and the survey provided additional insights. 
This resulted in a mapping of challenges. The conference proceedings, additional interviews and the 
field trips were then used to gain insights of the causes for these challenges and possible solutions and 
benchmarks for these challenges. See Appendix C: Meeting diary for a log of events.  
RQ2 – Data availability 
To collect data for RQ2 and understand the data availability a data request from the UNHCR ERP 
system was made from an Information Management Associate at UNHCR. The request is provided in 
Appendix G: Data request. The aim was to extract certain categories of transaction logs to allow for 
analysis of certain Key Performance Indicators (KPIs) relevant to the model. This however, proved 
impossible due to the insufficient data streams of the ERP system of UNHCR. The ERP data was instead 
used to assess the gap between the data needed in the system and the data that was actually there. This 
was conducted by analysing the structure of the data received and by conducting interviews with HQ 
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staff on the subject of gaps in data availability and operational practices. See Appendix C: Meeting 
diary for a log all meetings and interviews. 
2.3.5 Data analysis  
The data analysis of the thesis was conducted by identifying areas of improvement based on the 
challenges observed in the empirical study. To ensure that the analysis was carried out in a structured 
way a frame of analysis was employed. RQ1 concerning scenario creation for future demand the 
analysis assessed the requirements of adequate scenarios, methods used for scenario creation and the 
perceived challenges between the humanitarian logistics literature and UNHCR. The analysis then 
continued by assessing potential solutions to the challenges faced by UNHCR from the literature 
review, other humanitarian organisations and UNHCR itself. In the context of RQ2 the literature review 
provided finds regarding methods for parameterisation of supply chains in Humanitarian logistics 
models and a benchmark for model information requirements. Later the information requirements of 
Jahre, et al. (2015) was analysed and compared with the information available in the ERP-system of 
UNHCR. Coupled with interviews, meetings and internal documents the prevailing challenges to RQ1 
were identified and possible solutions for them were researched. When analysing the challenges to the 
RQs four main areas of improvement were identified. They were then discussed and analysed jointly. 
The analysis is the foundation for the recommendations for UNHCR, the research implications and the 
concluding discussion of the conclusions chapter. Included in this is a method for scenario creation for 
the model and a comprehensive list of requirements if the model is to be implemented in the ERP-
system of UNHCR.  
 Sources of evidence  
In this section all sources of evidence used in all the phases of the thesis are described. The aim is to 
provide a comprehensive library of all sources employed in the thesis. The sources that will be described 
in this section are article selection, interviews, meetings, surveys, secondary data, conference 
proceedings and field trips.  
2.4.1 Article selection 
The process of finding articles that provide the foundation for the literature review had three steps: 
database search, screening and selection. These are described below.   
Database search 
As described in section 2.2, the aim of the search was to find articles describing facility location models 
either made for a humanitarian context or containing a dual-objective function. The reason for this was 
to put the model made by Jahre, et al. (2015) into context and compare its features in terms of scenarios 
used and data streams with other similar models. There were two basic requirements for including 
articles in the literature review. All articles had to be available in the Lund University library database 
SciVerse Scopus and be peer-reviewed. Articles were then searched for using all combinations of the 
words [humanitarian] or [dual objective] and [facility] and [distribution] or [location], see Table 3. The 
database search resulted in 75 articles.  
Screening and selection 
After obtaining the initial database search the titles of all articles were gone through to remove 
duplicates and to disqualify non-supply chain relevant articles. This resulted in the removal of 48 
articles. The selection of suitable articles was then made by reading the abstracts of the articles and 
assessing them using four criteria. To be included the article had to describe a model addressing a 
network based facility location problem and concern humanitarian logistics, to ensure that the article’s 
aim corresponded to that of Jahre, et al. (2015). These two criteria narrowed the selection down to 19 
articles. In addition the articles had to generate scenarios to mitigate demand uncertainty and describe 
the method for generating these scenarios. 15 articles qualified to be included in the literature review, 
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see Table 3. The full list of articles reviewed is found in Appendix A: Comprehensive list of articles in 
initial search and cause for inclusion/exclusion. 
Initial selection for RQ1 and RQ2 
Initial requirements  
 Peer-reviewed 
 Available in SciVerse Scopus 
Keywords used for database search 
[humanitarian] OR [dual objective]  
AND [facility]  
AND [distribution] OR [location] 
Number of total articles found 75 
Screening 
 Removal of duplicates 
 Removal of non-supply chain relevant literature 
Selection criteria   
 Contain a network based facility location problem 
 Concerns humanitarian logistics 
 The purpose of the scenarios is to mitigate demand 
uncertainty in a humanitarian context 
 The method used to create the scenarios must be explained 
Number of articles remaining after 
selection criteria 
15 
Table 3. Initial requirements and selection criteria for articles in literature review.  Dahl & Lindén (2016) 
Reference literature for scenario planning 
To provide an overview of the field and methods used in scenario planning as a research field, a different 
approach had to be used than the method described above concerning the facility location problem 
models. There is little consensus in terminology or typology within the field of Future studies and 
scenario planning (Börjeson, et al., 2006). Because of this the keywords differ between articles despite 
similar or identical subject and/or objective. This made the very structured approach used to gather the 
articles above non-sufficient for finding articles describing methods. Instead reference literature in the 
field of Future studies was used. Reference literature is defined as articles with at least 90 citations in 
scientific peer-reviewed journals, see Table 4. The high number of citations of these articles gave them 
the status of reference work. Google scholar (www.scholar.google.com) was used to determine the 
number of citations for each article.  
Author Year Title 
Number of 
citations 
Amer, et al 2013 A review of scenario planning 98 
Bishop, et al 2007 The current state of scenario development: an overview of 
techniques 
337 
Börjeson, et al  2006 Scenario types and techniques – towards a user’s guide 618 
van Notten, et al  2003 An updated scenario typology 479 
Table 4. Reference articles used for describing the field of scenario planning and their number of citations according to 
Google Scholar. Dahl & Lindén (2016) 
2.4.2 Interviews 
During the case study 22 interviews with key stakeholders at UNHCR and other organisations were 
completed. The purpose of the interviews was to gain insight of the modus operandi of the organisations, 
find challenges or get clarifications on certain phenomena. Two kinds of interviews were used: 
exploratory and semi-structured. The two types will be described below. The complete list of interviews 
can be found in the Appendix C: Meeting diary.  
Exploratory 
An exploratory interview is what Bryman (2011) calls “unstructured interviews” and is by others called 
“qualitative interview”. These are interviews based on a list of themes or more general interview 
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questions. We denote these interviews as “exploratory” to make it clear that their purpose was to explore 
a theme or question with full flexibility. To ensure traceability of the information gathered during the 
interview two interviewers were present where one had the explicit responsibility to lead the interview. 
This was done to allow for clear communication between the researchers and the interviewee. Notes 
were taken by both interviewers to ensure correct captioning of insights and information. The 
interviewees were then given the opportunity to read, comment on and clarify the thesis text in order to 
ensure the quality of research, see section 2.5.3. During the case study 14 explorative interviews were 
conducted, see Appendix C: Meeting diary for a complete list. In the thesis they are referred to as IS 
and the index of the interview, ex. IE1 for the first. 
Semi-structured 
The semi-structured interview category includes several types of interviews. The main characteristic 
shared between them is that the interviewers use a set of questions, described in an “interview guide”. 
The interview guide outlines the general structure and contents of the interview, but with the possibility 
of changing the order of the questions as the interviewers see fit. The interview guide used for the semi-
structured interviews is found in Appendix F: Interview guide for semi-structured interview on scenario 
planning. A semi-structured interview also provides the opportunity to add additional follow-up 
questions (Bryman, 2011). In the case of the thesis, these follow-up questions were asked at the end of 
the interview to make the interviews as similar and comparable as possible. One of the interviews was 
held over the phone, as the informant was based in a different country. In total eight semi-structured 
interviews were conducted during the case study. Four of these were recorded. Just like in the case of 
the exploratory interviews, all interviewees were given the opportunity to read, comment on and clarify 
the thesis text to ensure the quality of research. A list of the semi-structured interviews held can be 
found in Appendix C: Meeting diary. The semi-structured interviews are referred to as IS and the index 
of the interview.  
2.4.3 Meetings 
Meetings provided important information for the case study. The data was gathered by taking notes 
during the meetings that were attended as participators or observers. In total 14 meetings were attended 
during the case study and can be found in Appendix C: Meeting diary. Meetings were an important 
source of evidence because it enabled the observation of ordinary events within the organisation and 
also allowed for discussions within the group. Telephone meetings are used frequently within UNHCR 
and it was common for the attending to be both in the Budapest office and other locations and countries. 
Information was gathered by taking notes and having two observers present. Participant-observation is 
described by Yin (2014) as a provider of “unusual opportunities for collecting case study data” but also 
includes challenges. The opportunities include gaining access to situations otherwise impossible to 
collect data from and to perceive the reality from the viewpoint of a person inside the case. It is argued 
that this perspective is invaluable to depict the case phenomenon. The challenges include risking being 
biased since the researcher might have to both observe and take a leading role in some situations. 
Switching between these roles might make it difficult to take notes and being a good observer (Yin, 
2014). This was countered through debriefs after each meeting to ensure that both observers stayed as 
neutral as possible.  
In the case study a difference has been made between exploratory, semi-structured and observer 
meetings, where both exploratory and semi-structured meetings entailed participation in the meeting. 
The reason for dividing the participating meetings in these two categories was to show how much the 
participants could affect the content of the meeting they were participating in. For the exploratory 
meetings a set of themes were prepared beforehand while the semi-structured ones had more of an 
objective, for example to discuss preliminary findings with stakeholders and gain additional insights 
for the project. This approach towards grading meeting participation is completely analogous to the 
different purposes and drivers behind the different interview methodologies explained in the previous 
section. The case study included three exploratory meetings and eight semi-structured ones. Several of 
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these are not referred to in the text, as their nature concerned meta-data, such as presenting preliminary 
findings, in the case study. Three meetings were attended as observers and the observers had no 
influence of the content of the meeting. These were meetings with six or more participants attending. 
Appendix C: Meeting diary provides a comprehensive list of meetings attended and participated in, 
similar as to how the interviews are referred to the meetings are denoted as either ME (exploratory 
meeting) or MS (semi-structured meeting). 
2.4.4 Documentation  
Documentation is useful for case studies regardless of topic to triangulate and provide details to other 
sources of evidence. The strengths of using documentation are that it can be reviewed several times, is 
created for reasons outside of the case study, can contain specific information about names, details and 
events and cover long periods of time. Weaknesses include that documentation can be difficult to obtain, 
the collection might be incomplete, biases might affect what is written down and access may be withheld 
(Yin, 2014). For RQ1 the documentation used was obtained from the UNHCR intranet UNHCR-net 
and included PowerPoint presentations, handbooks, reports and internal documents. For RQ2 the 
documentation included, in addition to the sources just listed, ERP data extracted from internal reports 
from UNHCR-net and the UNHCR ERP system. All documentation used can be found in the reference 
list at the end of the thesis and is clearly referenced in the text.  
ERP-data 
ERP stands for Enterprise Resource Planning and an ERP system is a database that logs all transactions 
within an organisation. It contains all information about the organisations transactional past and is as 
accurate as the input provided. That means that if certain information is not put in the system it cannot 
be retrieved later. All ERP data requisitions had to be made by a member of the staff since UNHCR’s 
confidentially policies prevented direct access to the ERP system. To ensure that the correct data was 
retrieved a separate process was designed which first involved two meetings with an Information 
Management Associate, see Appendix C: Meeting diary. This led to the design of a data request which 
is provided in Appendix G: Data request, which was submitted to the Information Management 
Associate. The data request yielded six Excel workbooks with data logs from UNHCRs ERP-system. 
All requested information was not available in the system.  
2.4.5 Conference 
Two conferences were attended during the case study: The bi-annual Logistics Cluster conference in 
Budapest 23-25 November 2015 and the “Seminar/meeting on Harmonization of Procedures and SOPs 
for Global Stock Management (GSM)” in Amman 7-8 November 2015. The Logistics cluster conference 
was hosted by UNHCR in Budapest and was attended by 61 representatives of humanitarian agencies 
including WFP, UNICEF and OCHA, see Appendix K: Logistics cluster’s bi-annual meeting in 
November 2015 for a complete list. When attending the Logistics Cluster conference the main priority 
was to observe the proceedings to gain a better understanding of how humanitarian organisations think 
in regard to logistical challenges. The only data gathering done apart from observation were the survey 
presented in the next section. During the GSM meeting in Amman the authors participated and observed 
a two-day conference for heads of global stockpiles (warehouses) within UNHCR. The purpose of the 
conference was to share challenges and harmonise standard operating procedures (SOPs). A list of the 
participants can be found in Appendix M: The Seminar/Meeting on Harmonization of Procedures and 
SOPs for Global stock management (GSM) in Amman, Jordan. Data was obtained by observing the 
discussions and presentations. A presentation was also held about the preliminary findings of the thesis 
to give the participants an opportunity to comment. 
2.4.6 Survey 
A survey is a research method which can be used within a case study, despite it being a research method 
of its own. Surveys should be used to answers research questions starting with “who”, “what”, “where”, 
“how many” and “how much”, in contrast to case studies which should start with “how” or “why”. 
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Similar to a case study a survey does not require control over behavioural events and focuses on 
contemporary in contrast to historical events (Yin, 2014). A survey was used in the case study to 
complement the sources of evidence found in UNHCR with other actors in the humanitarian logistics 
sphere. The survey was distributed during the bi-annual conference the Logistics Cluster Global 
Meeting in November 2015.  The participants answered questions on their scenario creation process 
and its challenges during the last day of the conference. The survey can be found in Appendix M: Survey 
at bi-annual Logistics Cluster Meeting. 26 responses were received. The survey contained an optional 
question of which organisation the respondent represented. Though not all respondents answered this 
question, responses were received from at least 16 different organisations.  
2.4.7 Field visit 
To gain insights on the reasons to the found challenges in the UNHCR organisation in the empirical 
data chapter a field trip was carried out to the Global Stock pile in Zerqa Free Zone and two refugee 
camps outside Amman. The Global Stock Pile in Zerqa Free Zone was visited during half a day on 8 
December 2015 together with the UNHCR heads of GSMs. In addition to this a full-day visit was carried 
out to the refugee camps of Azraq and Za’atari and their warehouses on the 9 of December 2015. The 
visits to the refugee camps were outside of the scope of the conference, this is why the previously 
mentioned appendix does not cover meetings and interviews held there.  
 Quality of research design  
The aim of this section is to assess the research quality of the thesis by employing three tests commonly 
used to establish the quality of empirical social research where case studies are included. The tests are 
called construct validity, external validity and reliability (Yin, 2014).  
2.5.1 Construct validity  
Construct validity is a test to “identify correct operational measures for the concepts studied”. This is 
especially difficult for case studies and the field has been criticised for using subjective judgment in 
their assessments. Yin (2014) states three tactics to ensure construct validity: to use multiple sources of 
evidence, to establish a chain of evidence and to have key informants review the draft case report. In 
order to ensure the construct validity of the thesis, all of these tactics have been used. As presented 
previously in this chapter, multiple sources of evidence have been used within the case study. In the 
empirical chapter the sources of data have been presented, regardless if the source was interviews, 
documents or other. This can be seen in the text as well as in the tables. The key informants of UNHCR 
and other organisations have been given the opportunity to review the drafts. They provided valuable 
confirmation, comments and clarifications after reading the text, which strengthens the construct 
validity of the thesis.  
2.5.2 External validity  
External validity is a test to “define the domain to which a study’s findings can be generalised”. This 
means to define during which circumstances the results of the case study can be generalised to other 
organisations or situations. Case studies can be analytically generalised rather than statistically 
generalised. Yin (2014) stresses that the use of “why” or “how” research questions helps to make the 
case study more externally valid. In the case of the thesis, the research questions contain both a “what” 
and a “how” question. This makes it more difficult to assess the generalisability of the case outside the 
organisation. However, it should be noted that the thesis has been seeking the answer to why the 
organisation is facing the challenges found and this helps make the thesis results generalizable. In 
addition to this Yin (2014) suggest use of theory to strengthen the external validity. The thesis has been 
firmly based on theory in the literature review and the background reading that took place during the 
research design phase.  
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2.5.3 Reliability 
Reliability is a test insuring that a different researcher could replicate the study and get the same results. 
This stresses the need of careful documentation of procedures used, which is something that 
traditionally has been carried out poorly with in the field of case studies (Yin, 2014). Careful 
documentation is especially important in the methodology chapter. The aim of the methodology chapter 
has been to ensure that the case study should be replicable by repeating the steps taken in the thesis. It 
is hoped that researchers aiming to replicate our study will find solid guidance on how to proceed and 
will arrive at the same findings.   
This chapter has described the methodology of the thesis and the sources of evidence used. It has also 
contained an assessment of the quality of research design. The results of these methods will now be 
presented in the literature review, empirical study and analysis chapters.   
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3 Literature 
The literature chapter starts with introducing the humanitarian context by describing disaster 
categorisation and the people that the UNHCR is mandated to help. It then continues to describe the 
process of optimising a supply chain, network planning, and the associated decision levels. The main 
part of the chapter is then used to describe scenario planning; a tool to meet the uncertainty of future 
demand, and humanitarian facility location models; tools used to support decision making for optimal 
network design, inventory positioning and resource allocation. The chapter is concluded by a frame of 
analysis which will be used to assess the findings of the empirical study. 
 The humanitarian context: disasters and who to help 
A disaster is a “serious disruption of the functioning of society, causing widespread human, material or 
environmental losses which exceed the ability of affected society to cope using only its own resources” 
(United Nations, 1992). Disasters are classified according to if their cause is natural or man-made 
hazards (United Nations, 1992) (Turner & Pidgeon, 1997). A hazard is an event with the potential to 
create fatalities or injuries in humans or damage to property, infrastructure or environment (Coppola, 
2007). The categorisation of disasters does not say anything about the characteristics of the disaster 
itself (United Nations, 1992). Natural hazards originate from the physical environment, such as 
epidemics, tsunamis and earthquakes (Turner & Pidgeon, 1997) (McEntire, 2007). Hazards caused by 
human activity are divided into technological and civil/conflict hazards. Technological hazards are 
related to human innovations and their negative consequences (Coppola, 2007). The category includes 
dam failures, collapse of buildings and power outages (Coppola, 2007) (McEntire, 2007). Civil/conflict 
hazards (McEntire, 2007) are hazards resulting from a conscious decision of a human to act in an 
“antisocial or anti-establishment manner”. War, conflicts, terrorism and civil unrest are examples of 
hazards in this category (Coppola, 2007).  
 
Figure 5. Classification of disasters based on their origin. Dahl & Lindén (2016) after (United Nations, 1992), (Turner & 
Pidgeon, 1997), (McEntire, 2007) and (Coppola, 2007). 
The UNHCR’s mandate covers refugees, internally displaced persons (IDPs), stateless persons and 
returnees (UNHCR, 2016b). A refugee is a person fleeing from her or his country and crossing an 
international border due to persecution, war or violence. He or she has a well-founded fear of 
persecution of race, religion, nationality, political opinion or membership in a particular social group. 
Similarly, an internally displaced person (IDP) is a person fleeing for the same reasons as a refugee, but 
does not cross an international border (USA for UNHCR, 2016). Returnees are people who have 
previously been refugees and who voluntary return to their homes with the assistance of UNHCR. A 
stateless person is someone who lacks a citizenship to any country (UNHCR, 2016b). The mandate of 
UNHCR means that the persons of concern (PoCs) of UNHCR are people fleeing from man-made 
Disasters
Natural Man-made
Technological Civil/conflict 
War
Conflict
Terrorism
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civil/conflict disasters, e.g. war and conflict, in contrast to natural disasters, e.g. floods and earthquakes 
(IE1, 2015).   
Humanitarian logistics is concerned with the supply chain necessary to help people affected by 
disasters. Network planning is key to ensure an effective and efficient supply chain. The next section 
will describe network planning and decision making in the supply chain.  
 Network planning and supply chain decision making 
Network planning is the process used to optimise the performance of a supply chain concerned with 
conflicting objectives, uncertainties in demand and supply chain dynamics. The aim is to balance the 
costs, match supply and demand in uncertainty and use the resources in an optimal way. The process is 
divided into three steps: network design, inventory positioning and management and resource 
allocation, see Figure 6. Network design is a strategic decision (Simchi-Levi, et al., 2003). Out of the 
three levels; strategic, tactical and operational, the strategic decisions have the longest timeframe. 
Strategic decisions can last several years and one of the typical decisions are warehouse placements. 
The strategic decisions limit the decisions on the tactical level. Tactical decisions include sourcing of 
items and inventory policies. They limit the operational decisions, which have the shortest time frame. 
Decisions on operational level can be regarded as taken continuously. These decisions mainly regard 
purchasing orders and routing for shipments, see Table 5 (Jonsson & Mattsson, 2011) (Simchi-Levi, et 
al., 2003). 
 
Figure 6. Network planning is a process to optimise the supply chain performance. Simchi-Levi, et al (2008): chapter 3 
Level Strategic Tactical Operational 
Time frame 
Long term  
(several years) 
Intermediate  
(0.25-1 year) 
Short term  
(day-to-day) 
Decisions 
 Warehouse placement 
 Investments 
 Sourcing  
 Inventory policy 
 Purchase orders 
 Routing 
 Scheduling 
Table 5. Decision levels in the supply chain according to Jonsson & Mattson (2011) and Simchi-Levi, et al. (2003) 
To secure an optimal network design, different decision support tools are used. Scenario planning is a 
tool to meet the uncertainty of future demand and is described below.  
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 Scenario planning 
One of the aims of an optimised supply chain is to make sure that supply and demand match each other 
despite the uncertainty of the future (Simchi-Levi, et al., 2003). Scenario planning is a tool to this by 
preparing for multiple possible futures and highlighting their implications, timing and nature (Amer, et 
al., 2013) (Bishop, et al., 2007). Scenarios can be developed for any time frame but tend to be more 
useful for the long term, i.e. 3-20 years (Amer, et al., 2013).  
There are many definitions of ‘scenario planning’ and ‘scenario’ in the literature. Herman Kahn, one of 
the fathers of scenario planning defined a scenario as “a set of hypothetical events set in the future 
constructed to clarify a possible chain of causal events as well as their decision points”. Other 
definitions include “alternative futures resulting from a combination of trends and policies”, a 
“description of a future situation and the course of events which allows one to move forward from the 
actual to the future situation” (Amer, et al., 2013). Additionally, there are differences in the definitions 
for various terms within the literature. The term ‘scenario’ is used as an equal word to ‘alternative 
future’, which is considered a broader definition than desired by some authors (Bishop, et al., 2007). 
This division also applies to the use of “scenario” versus “forecast”. Both terms deal with predictions 
or plausibility of the future under some degree of uncertainty. Some authors state that the two terms 
refer to different aspects of studying the future and that the term “scenario” refers to plausible futures 
while “forecast” refer to probable ditto (cf. Amer, et al. (2013) and Simchi-Levi, et al., (2003)). Others 
emphasise that scenario creation is a part of forecasting or vice versa (cf. Bishop, et al. (2007), 
Börjesson, et al. (2006) or van Notten (2003)). To avoid further confusion of terminology this thesis 
will not use “forecast” or “forecasting” as terms unless quoting a direct article. Similarly there is no 
consensus on the interchangeable use of “scenario planning” with “scenario development”, where 
scenario development is creating the stories around a scenario, rather than the planning to meet the 
consequences of a specific scenario. Despite these confusions in terminology, the broader use of these 
terms as interchangeable are so common within the field that it is considered a battle not worth taking 
(Bishop, et al., 2007) (Börjeson, et al., 2006). In coherence with this ”scenario planning” and “scenario 
development” are used interchangeably within the thesis.  
There is no consensus on the typology of scenarios in the literature. However, a common approach is 
to characterise the types based on probable, possible and preferable futures (Börjeson, et al., 2006). 
Börjeson, et al (2006) divide their typology into three categories: predictive, explorative and normative 
scenarios. Predicative scenarios answer the questions “what will happen?”, explorative scenarios 
answer the question of what can happen and normative how a certain target can be reached. This 
constitutes the objective of which the scenarios are created. van Notten, et al. (2003) has a different 
approach where the view of the future is one of several characteristics. In their typology the scenarios 
are defined after the project goal, process design and scenario content, i.e. its objective, methodological 
characteristics and input data. The methodology for scenario creation will be described below.  
3.3.1 Methods for scenario creation 
There are many methods for developing scenarios and several typologies. Amer et al (2013) divide the 
methods in three schools of techniques from where they originate, namely the Intuitive logics school, 
the Probabilistic modified trends (PMT) school and La Prospecitve school, also described as the French 
school. The intuitive logics school is the most common in the scenario planning literature and dominates 
the field in many countries. The scenario methods from this school focus on causal processes to 
construct probable sequences of future events. No mathematical algorithms are used, rather the 
judgement of the scenario creation team is used. The PMT School consists of trend impact analysis and 
cross-impact analysis, described below. La prospective school originates from the French philosopher 
Gaston Berger. The approach creates normative scenarios, i.e. scenarios describing a desired future and 
how to get there, and has been used extensively by the French government (Amer, et al., 2013). 
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In contrast to categorise scenarios based on their orginating school, Börjeson, et al (2006) divide their 
typology into three groups based on the purpose of the method in the scenario creation process. 
According to Börjeson, et al. (2006) the process of scenario creation has three phases: generation, 
integration and consistency. In the generation phase ideas, knowledge and views are gathered to obtain 
as many possible futures as possible. When this is done the integration phase starts, which means to 
synthesise the input found in the generating phase and create wholes out of the parts. Finally the scenario 
under development is checked for consistency. This means to perform a reality check to ensure that the 
scenario created is reasonable. In contrast to Amer, et al. (2013) and Börjeson, et al. (2006), Bishop, et 
al. (2007) categorise the scenario creation methods thematically. The scenario methods are categorised 
into eight different technique types: judgement, baseline/expected, elaboration of fixed scenarios, event 
sequences, backcasting, dimensions of uncertainty, cross-impact analysis and systems modelling. 
Below the categories will be described. For a comprehensive description of each technique, please see 
Bishop, et al. (2007) and Börjeson, et al. (2006). The techniques and the phases where they are 
predominantly used are summarised in Table 6.  
Scenario creation types in the generation category 
Three types of scenario creation methods described by Bishop, et al. (2007) constitute the generation 
phase described by Börjeson, et al (2006). These types are called judgement, baseline and elaboration 
of fixed scenarios. Judgment is the most common technique type and is based on the thoughts and 
judgement of one person or a group of people. Their insights could be based on other information or 
reasoning, but might also be purely based on the ideas of the group. Techniques in this category are 
genius forecasting, visualisation, roleplaying and Coats & Jarrat. All of these are techniques to enable 
an individual or group to relax the mind or use a certain structure to enable a clear vision about the 
future. The baseline category is used to create one single scenario of a likely future. This is done by 
examining current trends and extrapolating them into the future, using judgement or trend extrapolation 
techniques. Bishop, et al. (2007) name the Manoa technique and systematic scenarios, variants of the 
same technique. The idea is to examine current trends separately and their interactions between each 
other. The third type of methods is elaboration of fixed scenarios. This type creates multiple scenarios 
based on scenarios decided beforehand. Typically a group of people receive a number of generic 
scenarios and develop the implication of the scenario, which is described in a short sentence. The 
techniques are called incasting and SRI matrix, and both concern developing implications based on a 
given scenario (Bishop, et al., 2007).  
Scenario creation types in the integration category 
In the integration phase there are three types of scenario creation methods: event sequences, backcasting 
and systems modelling. Event sequences is the fourth type of scenario creation method and consists of 
the techniques probability trees, sociovision and divergence mapping. The type is based on the idea to 
look at the futures as a series of events with each event having a probability of occurring. Several events 
can happen at the same time creating a tree or set of future event chains. The fifth type of scenario 
methods is called backcasting. The methods in this group are based on the idea that the knowledge of 
the past limits the way we think about the future. To get around this these methods choose a future state 
within the future time frame and then describe the events leading up to this future from the present. It 
does not matter if the future state chosen is likely or unlikely. The techniques mentioned are the horizon 
mission methodology, impact of future technologies and future mapping. Systems modelling is the sixth 
scenario creation methodology type. It consists of mathematical models made to create a baseline 
scenario of a likely future. The present is modelled and different futures are explored by changing the 
input variables of the model and constraints. The methods used are trend impact analysis, sensitivity 
analysis and dynamic scenarios.  
Scenario creation types in the consistency category 
Dimensions of uncertainty is the seventh type of scenario creation methods. This includes the methods 
morphological analysis, field anomaly relaxation, GBN, MORPHOL and Option Development/Option 
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evaluation (OS/OE). These methods tackle the uncertainty of the future by assessing the sources of 
uncertainty and create different futures depending on various outcomes. The number of uncertainties 
differ within the different techniques and can either be done using a computer software or by hand.  The 
type Cross-impact analysis constitutes the eighth and final type of methods and includes the following 
techniques: SMIC PROF-EXPERT and interactive future simulation.  
Table 6 presents the techniques for scenario development in the phase where they are predominantly 
used, though all techniques can be used in several phases. 
Phase Type  Idea Techniques 
Generation 
Judgement 
Use the insight of a group or individual 
to assess future scenarios 
 Genius 
 Visualisation  
 Roleplaying  
 Coates and Jarratt  
Baseline 
Create one likely future by 
extrapolating current trends 
 Trend extrapolation  
 Manoa  
 System scenarios 
 Trend impact analysis 
Elaboration of 
fixed 
scenarios 
Use fixed scenarios and let user 
describe its implications and cause of 
events 
 Incasting  
 SRI matrix 
Integration 
Event 
sequences 
Look at the future as a series of events 
and create chains or trees of these 
events 
 Probability trees  
 Sociovision  
 Divergence mapping  
 Future mapping 
Backcasting 
Surpass the baggage of the past by 
choosing a future state and trace it back 
to the present 
 Horizon mission methodology  
 Impact of future technologies 
Systems 
modelling 
Use mathematical equations to describe 
the current state and vary input data 
and constraints to see the implications 
of future events 
 Sensitivity analysis  
 Dynamic scenarios 
 Time series analysis 
 Explanatory modelling 
 Optimising modelling 
Consistency 
Dimensions of 
uncertainty 
Trace the uncertainty of the field to its 
sources and create future scenarios by 
combining possible outcomes in each 
of these uncertainties.  
 Morphological analysis 
 Field anomaly relaxation  
 GBN  
 Option development 
 Option evaluation  
 MORPHOL 
Cross-impact 
analysis 
Uses judgement to assign probabilities 
to future events and see how an 
occurrence in one affect the occurrence 
of other events. 
 IFS 
 SMIC-PROB-EXPERT 
Table 6. Types of scenario techniques used in the scenario development process. Dahl & Lindén (2016) based on Börjesson 
et al. (2006) and Bishop et al. (2007)  
This section has described the terminology, typology and methods for scenario creation used in the field 
of Future studies. The focus now turns to the field of Humanitarian logistics and the aim to solve facility 
location problems in a humanitarian context.  
 Facility location models for the humanitarian context  
Network design means to decide on the physical outlining of the supply chain in order to optimise its 
performance. It includes deciding on where to locate warehouses, how to distribute stock and how to 
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source in an optimal way (Simchi-Levi, et al., 2003). Facility location models are a way to support 
decision making regarding network design. The location of warehouses needs to be evaluated due to 
changes in demand, product mix, sourcing strategies and costs (Simchi-Levi, et al., 2003). In a 
humanitarian context emergency response to sudden on-set disasters makes decision support tools for 
humanitarian facility location especially important.  
Facility location models calculate the optimal warehouse locations in a location mathematically. To 
find an optimum the model requires a set number of parameters that describe the environment of the 
model. Based on the constraints and parameter values the computer assesses all possible solutions to 
find the best one. This can be done in different ways. In this section 15 humanitarian facility location 
models for the strategic level with similar purpose to the model by Jahre, et al. (2015) have been 
assessed. To align with the purpose of the thesis the focus is put on the data requirements of the models. 
The aim is to understand what aspects of the network design are common to model, what data the 
models need and what challenges exist in regard to assigning a value to the parameters.  
3.4.1 An overview of humanitarian facility location models 
The humanitarian facility location models assessed differ in four ways: supported decision level, type 
of modelling used, type of commodities included and number of modelling stages. The models are 
summarised and compared to Jahre, et al. (2015) in Table 7 below. Each of the four areas are presented 
in a column and described in the following text.  
Decision level 
All of the models reviewed deal with strategic decisions. This is a fairly new phenomenon. In the study 
by Balcik & Beamon (2008) no articles addressed strategical decisions, but dealt with the operational 
level of the supply chain. Despite that most reviewed articles do not label themselves as strategic, 
tactical or operational the definition by Jonsson & Mattson (2011) and Simchi-Levi, et al. (2003) 
enables a categorisation. All of the articles create models for strategic decision making by aiming to 
optimise facility location. Several also address tactical decisions such as stock level decisions (cf. 
(Balcik & Beamon, 2008), (Bozorgi-Amiri, et al., 2013), (Döyen, et al., 2012) and (Tofighi, et al., 
2016)) or operational decisions such as routing and last-mile delivery (cf. (Hong, et al., 2015b) and 
(Rennemo, et al., 2014)).  
Modelling type 
Modelling type refers to if the model uses stochastic and deterministic modelling, i.e. if the authors 
chose to represent the optimisation problem as a result of stochastic parameter values or fixed ones. 
Half of the assessed models has chosen deterministic modelling and half stochastic. Jahre, et al. (2015) 
belong to the deterministic type. The reason for which type is used differ between the articles. Rennemo, 
et al. (2014) argue that the inherent uncertainty of the data in Humanitarian logistics is best represented 
by stochastic parameters, since they are most similar to how real world parameters behave. Salman & 
Yücel (2015) instead deal with the uncertainty by introducing many different deterministic scenarios 
for which their model needs to be optimised for simultaneously. 
Supply chain goods 
Supply chain goods is the third column in Table 7 and assesses the design choice regarding the number 
of commodities in the model. About half the models use a single commodity approach and half a multi-
commodity one. Jahre, et al. (2015) uses a single-commodity approach. The commodity decision is 
something that has great implications for the need of computing power and approximation heuristics 
(Tofighi, et al., 2016). The feature is also included in the table to show how the model can be applied 
in tactical decisions. 
Stages of modelling 
Fourthly the table show how many steps the algorithm uses to find the optimal solution, if it solves the 
problem directly or how many intermediate steps that are used. Only Rennemo, et al. (2014) use tri-
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stage modelling. The rest is evenly divided in either a single- or dual-stage approach. Jahre, et al. (2015) 
use a dual-stage one. One major benefit for models using the dual-stage is the ability to first 
deterministically optimise a network for a certain set of parameters and goals and later introduce 
network load in the form of demand and/or performance restrictions (cf. Tofighi, et al. (2016) or Döyen, 
et al. (2012)).  
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Jahre, et al. (2015) X    X X   X  
Balcik & Beamon (2008)   X X   X  X X   
Bozorgi-Amiri, et al., (2013) X X  X   X  X  
Döyen, et al., (2012) X X  X   X  X  
Görmez, et al., (2011) X    X X   X  
Hong, et al., (2015a) X    X X  X   
Hong, et al (2015b) X  X  X X   X  
Hong, et al., (2015c) X   X  X   X  
Horner & Widener, (2011) X    X X  X   
Rennemo, et al., (2014) X  X X   X   X 
Şahin, et al., (2014) X    X  X X   
Salman & Yücel (2015) X    X X  X   
Salmerón & Apte (2010) X   X   X  X  
Tofighi, et al., (2016) X X  X   X  X  
Tzong-Heng, et al. (2011) X    X X  X   
Vargas Florez, et al., (2015) X   X  X  X   
Total prevalence 14 4 2 7 8 8 7 7 7 1 
Table 7. General characteristics of researched facility location models for humanitarian context. Dahl & Lindén, (2016) 
The humanitarian facility location models need to be provided with data in order to support the 
strategic decision making in the supply chain. The section will assess what kind of data the models 
require.  
3.4.2 Data requirements in humanitarian facility location models 
The humanitarian facility location models state their information needs in different parameters. All 
parameters are expressed in different ways. To enable a comparison between the different models their 
parameters have been categorised and renamed to avoid confusion of terminology. In the following 
section all demand locations are denoted as “demand nodes” and all locations serving demand nodes 
are denoted as “distribution points”. The facilities that serve the distribution points are denoted as 
“warehouses” and the locations that serve them are denoted as “suppliers”. The two separate parameter 
groups warehousing and distribution points are presented together to keep it short. A parameter in a 
model is often a vector listing all similar information. Different articles count the number of parameters 
differently depending on how they are grouped. To enable a comparison the parameters had to be 
recalculated in the same way for all articles. For instance Jahre, et al. (2015) is considered to have ten 
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parameters in this assessment instead of the 14 listed in the article. This is because both the transport 
costing and transport lead time parameters are defined once per mode and demand type, instead of as a 
vector containing all information for all cases. Additionally the parameter “probability of a specific 
scenario” was introduced as the article text denotes that the model was configured to handle different 
scenarios with different probabilities. The median number of parameters in the articles were 11.8.  
All in all 112 individual parameters were identified belonging to four different categories: demand, 
transport, warehousing and other. Within these categories the parameters were divided into a total of 23 
different groups. The four categories and the number of parameters found in each one are presented in 
Table 8 below.  
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Jahre, et al. (2015) 3 4 3 0 10 
Balcik & Beamon (2008) 2 2 4 4 12 
Bozorgi-Amiri, et al., (2013) 3 3 6 4 16 
Döyen, et al., (2012) 3 4 5 0 12 
Görmez, et al., (2011) 2 1 2 0 5 
Hong, et al., (2015a) 1 1 13 0 15 
Hong, et al (2015b) 1 1 14 0 16 
Hong, et al., (2015c) 2 1 2 1 6 
Horner & Widener, (2011) 1 2 2 0 5 
Rennemo, et al., (2014) 3 11 3 5 22 
Şahin, et al., (2014) 2 2 3 2 9 
Salman & Yücel (2015) 2 2 1 1 6 
Salmerón & Apte (2010) 5 6 3 3 17 
Tofighi, et al., (2016) 4 2 10 0 16 
Tzong-Heng, et al. (2011) 1 2 2 2 8 
Vargas Florez, et al., (2015) 3 2 7 0 12 
Total prevalence 35 42 77 22 177 
Average 2.3 2.8 5.1 1.5 11.8 
Table 8. Number of parameters within distinct demand parameter groups as required by literature (Dahl & Lindén, 2016) 
All the humanitarian facility location models require information about the demand. In the demand 
group most models only required information about the geographical location and volume of demand, 
57% of all demand parameters are concerned with this information. This is reflected in the scenarios 
made for the models which mainly focuses on this information, as is detailed further below. In the 
transport category most articles require some form of transport costing parameter. This parameter 
contains information regarding cost of transport either per time unit, per distance, per mode, under 
certain circumstances or a combination of the four. Requirements regarding transport lead time are 
almost as common and concern factors and limits on time spent transporting goods. The warehousing 
category is the most numerous one. The most important parameter group is warehouse capacity. That 
group contains measures and constraints on how much goods can be stored, how many nodes a 
warehouse/distribution point can serve, to what extent the capacity can be used in certain scenarios, etc. 
It is only Salman & Yücel (2015) that disregard capacity as they are concerned only with the optimal 
location of facilities, rather than their dimensions. Warehouse costing is similarly all parameters that 
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put a cost to this capacity, either in variable or fixed terms and also includes costing for distribution 
points. The humanitarian facility location models need information about demand, transport, 
warehousing and other parameters. The parameter must have a value before any optimisation takes 
place. The next section therefore describes how the parameters got their assigned value. 
3.4.3 Data sources for parametric modelling 
There are a few different ways to assign values to the parameters in humanitarian facility location 
models. The method used is different depending on if the parameter is a part of a scenario or not. 
Parameters excluded from scenarios are considered fixed in the article and are determined once while 
parameters included in scenarios can take different values depending on the scenario they represent. 
Both categories will be described below, starting with the parameters fixed in the model. 
Sources for parameters fixed in the model (non-scenario parameters) 
Table 9 describes from what source the non-scenario parameters are determined in the humanitarian 
facility location models. It lists all data sources in the articles for this kind of parameters. If different 
sources have been used for different parameters the article is registered twice or thrice. Two main 
sources are the most common: external information from experts or public databases and the authors 
own assumptions. Other sources are humanitarian data sets, base the parameters on a specific article or 
randomly generate sets of parameters. In general this information is not very clearly presented. Only a 
few articles present comprehensive appendices detailing the values of non-scenario parameters (cf. 
Jahre, et al. (2015) or Balcik & Beamon (2008)). It should also be noted that the third most common 
method is “unclear approach”, i.e. the articles have not described how they assigned their value.  
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Jahre, et al. (2016) X  X    
Balcik & Beamon (2008) X X     
Bozorgi-Amiri, et al., (2013)  X    X 
Döyen, et al., (2012)     X X 
Görmez, et al., (2011) X      
Hong, et al., (2015a)  X    X 
Hong, et al., (2015b)  X    X 
Hong, et al., (2015c) X   X   
Horner & Widener, (2011) X X     
Rennemo, et al., (2014) X  X    
Şahin, et al., (2014) X     X 
Salman & Yücel, (2015) X X     
Salmerón & Apte,  (2010) X X  X   
Tofighi, et al., (2016) X X X    
Tzong-Heng, et al. (2011) X     X 
Vargas Florez, et al., (2015)  X  X   
Total prevalence 10 9 2 3 1 6 
Table 9. Data sources for non-scenario parameters. (Dahl & Lindén, 2016) 
Sources for parameters included in scenarios 
The sources of data used to assign values to parameters included in scenarios vary. The two most 
common sources are databases and expert opinions. These sources are often complemented with reports 
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and assessments created externally. Historical data is used as a baseline for the prevalence of natural 
hazards and population in geographic locations. Tofighi, et al. (2016) use the Emergency Events 
Database (EM-DAT) to obtain disaster data such as location, timing and number of affected 
beneficiaries. Three articles, Hong, et al. (2015c), Horner & Widener (2011) and Rennemo, et al. (2014), 
only use their own modelling as a source for in data, while the rest use other sources. The earthquake 
scenarios of Tehran (Tofighi, et al., 2016) and Istanbul (Görmez, et al., 2011), (Salman & Yücel, 2015) 
made by the Japan International Cooperation Agency (JICA) are used as scenarios in the models.  
The parameters included in scenarios are often based on databases and expert opinions. The next section 
will describe how the scenarios used for humanitarian facility location models are created.  
3.4.4 Creating scenarios for humanitarian facility location models 
Scenarios are used to run a certain situation in the facility location model, i.e. provide the non-fixed 
input data. Multiple scenarios provide the opportunity to test the implications of several different futures 
in a certain model to enable sensitivity analysis and testing. To do this the scenarios have to present a 
future in a quantitative way. In order for the scenarios to be useful for the models the scenarios need to 
contain information about the location and size of demand, the implications of the disaster and supply 
chain characteristics, see Table 10. All but two articles, Hong, et al. (2015c) and Horner & Widener 
(2011) use demand location in their scenarios. The demand location is the geographical place where the 
humanitarian relief needs to be transported. Quantity of demand has to do with the number of 
beneficiaries affected or the number of required items. All articles except Balcik & Beamon (2008), 
Horner & Widener (2011) and Rennemo, et al. (2014) use demand quantity in their scenarios. Demand 
quantity can be included by looking at the number of beneficiaries in a location (cf. Salman & Yücel 
(2015)). Disaster impact and supply chain characteristics are two categories which are included in some 
scenarios, but not all. Seven articles include disaster impact, i.e. the implications the disaster has on its 
environment. The most prominent is damaged infrastructure in terms of unusable roads, such as 
described in Salmerón & Apte (2010) and Rennemo, et al. (2014).  Four articles include supply chain 
characteristics in their scenarios, e.g. logistics costs, available stocks and distance to travel (Horner & 
Widener, 2011) (Şahin, et al., 2014) (Salman & Yücel, 2015) (Tofighi, et al., 2016). Şahin, et al (2014) 
describes this using the distances between cities and the degree of destruction caused by the disaster. 
Table 10 illustrates the information needed for the scenarios for humanitarian logistics to be useful.  
Article 
Demand 
location 
Demand 
quantity 
Disaster 
impact 
Supply chain 
characteristics 
Balcik & Beamon (2008) X X   
Bozorgi-Amiri, et al., (2013) X X   
Döyen, et al., (2012) X X   
Görmez, et al., (2011) X X X  
Hong, et al., (2015a) X X   
Hong, et al (2015b) X X   
Hong, et al., (2015c)  X X  
Horner & Widener, (2011)   X X 
Rennemo, et al., (2014) X  X  
Şahin, et al., (2014) X X  X 
Salman & Yücel (2015) X X  X 
Salmerón & Apte (2010) X X X  
Tofighi, et al., (2016) X X  X 
Tzong-Heng, et al. (2011) X X   
Vargas Florez, et al., (2015) X X X  
Total prevalence 13 13 6 4 
Table 10. Information required for scenarios to be adequate in humanitarian facility location literature. Dahl & Lindén (2016) 
In the literature there are three main methods to create scenarios for humanitarian facility location 
models: trend extrapolation of historical data, mathematically created scenarios and using scenarios 
25 
 
created by an external article, report or expert group. Table 11 provides an overview of the methods 
used by the articles researched. Several of the techniques described in the section 3.3.1 can be used 
within each of these categories, as the humanitarian logistics literature does not use the terminology or 
typology of Future Studies. All the scenarios are created to increase preparedness for natural disasters 
such as earthquakes. The demand needed is depending on the disaster that has caused it. Historical data 
and information is normally available for regularly occurring hazards such as snowstorms and flash 
floods, but usually not for hazards without regularity or high frequency such as earthquakes or terrorism 
(Coppola, 2007). In the literature review there are no scenarios created to predict man-made disasters, 
nor are there any references to articles which use such. The use of earthquakes however enables some 
idea of scenarios for conflicts, in the sense of information availability, difficulty of prediction and 
irregularity. The three main methods for scenario creation for Humanitarian logistics are described 
below.  
Trend extrapolation of historical data 
Two articles use historical data on the prevalence of  natural hazards in a certain location and time to 
create scenarios to run through the model (Balcik & Beamon, 2008)  (Tzong-Heng, et al., 2011). These 
scenarios are created by using historical data for trend extrapolation, as described by Bishop, et al. 
(2007). Balcik & Beamon (2008) extract the geographical coordinates of earthquakes with more than 
ten casualties between 1900 and 2006 and the number of people killed to create three scenarios for their 
facility location model. Similarly Tzong-Heng, et al. (2011) use natural disaster data and census data 
from Taiwan to create their scenarios.  
Mathematically created scenarios 
The use of scenarios created mathematically exists in seven of the 15 articles. Stochastically 
programmed scenarios are the most common in this category and used by Hong, et al. (2015c), Horner 
& Widener (2011), Rennemo, et al. (2014) and Tofighi, et al. (2016). The number of scenarios created 
for each model in this category is considerably larger than in the two other categories, reaching as many 
as 10 000 individual scenarios in Salman & Yücel (2015). Mathematically it is possible to generate an 
infinite number of scenarios. Most of these could however not occur in real life. The articles stress that 
scenario-generation methodology is of no use when the number of possible scenarios are limited, and 
therefore all can be considered. The articles in this category point to the level of uncertainty as a reason 
for stochastic scenario generation. Tofighi, et al. (2016) motivate their use of stochastic variables by 
pointing to the uncertainty of parameters, such as demands and costs, and a way to deal with the inherit 
uncertainty of the future described in the scenarios. Salman & Yücel (2015) generate scenarios for 
random network damage where each scenario includes surviving and destroyed links in their logistics 
network after a disaster. A scheme is used to capture only the probable scenarios out of the 2m scenarios 
theoretically possible in a network of m unreliable links (Salman & Yücel, 2015). Many of the articles 
first generate their own scenarios mathematically and then use a live case to test the functionality of the 
model (Salman & Yücel, 2015) and (Tofighi, et al., 2016) and (Tzong-Heng, et al., 2011). These are 
marked by (X) in Table 11.  
Externally created scenarios  
Six of the articles use scenarios the authors did not create themselves, but are described in a different 
article, report or created by a group of experts. This corresponds to the judgment type of scenario 
creation methods described in section 3.3.1. A common source of scenarios is the reports on earthquakes 
made by Japan International Cooperation Agency (JICA) made in 2000 of Tehran (Tofighi, et al., 2016) 
and in 2002 of Istanbul (Görmez, et al., 2011), (Salman & Yücel, 2015). Three articles from the other 
categories also use a specific case to test their model after using their own generated scenario, such as 
Salman & Yücel (2015), Tofighi, et al. (2016) and Tzong-Heng, et al., (2011). These are marked by (X) 
in Table 11. 
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Article 
Processed 
historical data 
Created 
mathematically 
Created externally 
(article, report, 
expert group) 
Balcik & Beamon (2008) X   
Bozorgi-Amiri, et al., (2013)   X 
Döyen, et al., (2012)  X  
Görmez, et al., (2011)   X 
Hong, et al., (2015a)   X 
Hong, et al (2015b)   X 
Hong, et al., (2015c)  X  
Horner & Widener, (2011)  X  
Rennemo, et al., (2014)  X  
Şahin, et al., (2014)   X 
Salman & Yücel (2015)  X (X) 
Salmerón & Apte (2010)  X  
Tofighi, et al., (2016)  X (X) 
Tzong-Heng, et al. (2011) X  (X) 
Vargas Florez, et al., (2015)   X 
Total prevalence 2 7 6 
Table 11. Methods used for scenario creation in facility location models (Dahl & Lindén, 2016) 
Creating humanitarian facility location models and scenarios to run them is a challenging task. The 
next section will described the challenges found in the academic literature.  
3.4.5 Challenges to parametric modelling 
The challenges to create Humanitarian logistics models can be divided into two categories: challenges 
regarding non-scenario parameters and challenges regarding scenario data. These will be described 
below and are summarised thematically in Table 12.  
The need for good data is the main challenge in the literature and is approached in three ways by the 
different authors. The authors either ask for more research into data-mining and how integrity can be 
guaranteed (cf. Hong, et al. (2015b) & Balcik & Beamon (2008)), acknowledge that the information is 
hard to find or inaccurate (cf. Tofighi, et al. (2016) & Vargas Florez, et al (2014)) or stress how essential 
good data is for the accuracy of the model (cf. Horner & Widener (2011) and (Salmerón & Apte, 2010)). 
Most of the reviewed articles mention challenges associated with preparedness and planning for future 
demand in a humanitarian context. These can be sorted into four categories based on the source of the 
challenge. Three of these have to do with uncertainty, namely: uncertainty of demand characteristics, 
uncertainty of disaster characteristics and uncertainty of supply chain capabilities. Uncertainty of 
demand characteristics refers to uncertainty of demand quantity, i.e. how many people will be affected 
or how much relief items will be needed, and uncertainty of the location of demand. This is closely 
connected to disaster characteristics, i.e. when and where the disaster will take place and what 
implications it will have. Balcik & Beamon (2008)  name “unpredictability of demand, in terms of 
timing, location, type and size” as the first dominating characteristic which brings additional complexity 
and challenges to a humanitarian supply chain. The main challenges being about uncertainty of the 
future is also a reason for the articles to use scenario-based models. Hong, et al. (2015c) motivate the 
use of stochastic programming as a way to model uncertainty in demand and Rennemo, et al. (2014) 
concludes that aim of stochastic programming is to resolve uncertain problems. The third category 
discusses uncertainty connected to the internal supply chain, essentially how disaster situations make 
information about the operating environment, costs and transportation lead times uncertain.  
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Challenge 
category Challenge Source 
Quality of data Obtaining sufficient data 
(Hong, et al., 2015b)  
(Balcik & Beamon, 2008)) (Tofighi, et al., 2016) 
(Vargas Florez, et al., 2014)) (Horner & Widener, 2011) 
(Salmerón & Apte, 2010) 
Uncertainty of 
demand 
characteristics 
Uncertainty of demand quantity 
(Balcik & Beamon, 2008) (Bozorgi-Amiri, et al., 2013) 
(Hong, et al., 2015c) 
(Horner & Widener, 2011) (Rennemo, et al., 2014) 
(Salman & Yücel, 2015) (Tofighi, et al., 2016) 
Uncertainty of demand  
location 
(Balcik & Beamon, 2008) (Bozorgi-Amiri, et al., 2013) 
(Hong, et al., 2015c) 
(Horner & Widener, 2011) (Rennemo, et al., 2014) 
(Salman & Yücel, 2015) (Tofighi, et al., 2016) (Tzong-
Heng, et al., 2011) 
Uncertainty of 
disaster 
characteristics 
Uncertainty of timing/sudden 
occurring 
(Balcik & Beamon, 2008) (Bozorgi-Amiri, et al., 2013) 
(Rennemo, et al., 2014) (Salman & Yücel, 2015) 
(Tzong-Heng, et al., 2011) 
Uncertainty of disaster 
severity/impact 
(Hong, et al., 2015c)  
(Tzong-Heng, et al., 2011)  
Uncertainty of 
supply chain 
capabilities and 
characteristics 
Complexities and uncertainties 
of operating environment 
(Balcik & Beamon, 2008) (Bozorgi-Amiri, et al., 2013) 
(Vargas Florez, et al., 2015) 
Uncertainty of costs (Bozorgi-Amiri, et al., 2013) (Tofighi, et al., 2016)  
Uncertainty of transportation 
capacities 
(Bozorgi-Amiri, et al., 2013) (Hong, et al., 2015c) 
(Horner & Widener, 2011) 
Uncertainty of available supply (Horner & Widener, 2011) (Rennemo, et al., 2014) 
Uncertainty of capacity of 
facilities used for distribution 
(Rennemo, et al., 2014) 
Integrate several performance 
dimensions (speed, cost, 
flexibility, visibility)  
(Vargas Florez, et al., 2015) 
Uncertainty of travel times  (Tofighi, et al., 2016)  
Table 12. Perceived challenges in humanitarian logistics literature (Dahl & Lindén, 2016) 
 Frame of analysis 
The frame of analysis section presents the frame for the empirical study and the analysis described in 
the upcoming chapters. We then turn use the framework to put the literature review into context and 
show what we bring to the analysis.  
In the literature review chapter important insights have been found that will be vital in the empirical 
study and analysis chapters. These insights are summarized in Table 13. We have seen that strategic 
level decision making is supported by humanitarian facility location models provided with scenarios 
and supply chain data. The humanitarian facility location models need data regarding demand, transport, 
warehousing and other information. The three first categories make up 88% of all parameters used in 
the models and show that the modelling approach used by Jahre, et al. (2015) is in line with other 
contemporary research. The scenarios for the model contain information about the location and quantity 
of demand, the implications of the disaster and the characteristics of the supply chain. The scenarios 
were created by using the judgement method type (experts or externally created scenarios), 
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extrapolation of historical data (baseline type) or by using systems modelling. Most of the scenarios are 
illustrating demand, but a few create scenarios for disaster implications. No scenarios were created for 
man-made disasters. The literature express four types of challenges in regard to humanitarian facility 
location and scenario creation: the uncertain quality of data and the uncertainty of characteristics of the 
demand, disaster and supply chain capabilities and characteristics, see Table 13.  
Category Findings in literature review 
Level Strategic 
Decision support tool Facility location models supported by scenarios 
Data requirements for 
humanitarian facility 
location models 
Four categories: 
 Demand 
 Transport 
 Warehousing 
 Other 
Data requirements for 
scenarios 
Four categories: 
 Demand location 
 Demand quantity 
 Disaster implications 
 Supply chain characteristics 
Methods for scenario 
creation 
Predominantly two method types: 
 Judgement (use of externally created scenarios) 
 Baseline (extrapolation of historical data) 
 Systems modelling (mathematically created scenarios) 
Challenges found in 
literature 
Four types of challenges: 
 Uncertain quality of data 
 Uncertainty of demand characteristics 
 Uncertainty of disaster characteristics 
 Uncertainty of supply chain capabilities and characteristics 
Table 13. Main take away of literature review. Dahl & Lindén (2016). 
When inputting the insights of the literature in the illustration of the thesis purpose, Figure 7, we see 
that the data requirements and challenges of the literature review are focused on the strategic level. 
The methods for scenario creation are the same regardless of decision level and the challenges of 
scenario creation would be the same regards the time horizon of the scenario created. The need for 
high quality of data is the same on all levels and repeated in the Humanitarian logistics literature.  
 
Figure 7. Insights from literature review. Dahl & Lindén (2016)  
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4 Empirical Study 
The empirical study chapter describes the findings of the case study performed at the UNHCR. It has 
three parts: the UNHCR supply chain, the scenario planning and its data availability. The chapter starts 
with a description of the UNHCR supply chain and organisational structure. It then continues to describe 
the scenario creation process of UNHCR, the challenges they face and how they and other humanitarian 
organisations work to overcome them. The chapter then goes on to describe the data availability of 
UNHCR to provide the model by Jahre, et al. (2015) with data. It describes the ERP system of UNHCR, 
the data requirements of the model and the state of the data available in the UNCHR systems. The 
chapter is then concluded with a summary.  
 The UNHCR supply chain 
The model by Jahre, et al. (2015) will be used to support strategic decisions for optimal warehouse 
location at UNHCR. This section introduces the physical supply chain as well as the organisational 
structure for logistics.  
In 2014 the global supply chain of UNHCR shipped over 40 million items to more than 248 locations 
(MSRP, 2015). Timely and accurate delivery is crucial to sustain the lives of the people in need. To 
increase efficiency and effectiveness the UNHCR collaborates with other humanitarian organisations 
in all stages of its operation. In addition to traditional partner agreements UNHCR is a member of the 
UN Logistics Cluster. It is one of 12 clusters instituted by the UN General Assembly in 2005 to promote 
operational collaboration and information sharing. The aim is enhance the participating organisations 
and to enable the humanitarian sector to “Deliver as one” (UN General Assembly, 2010). The Logistics 
Clusters works with improving the way the humanitarian sector is delivering aid (Logistics Cluster, 
2015). It is led by the UN World Food Programme (WFP) in Rome, Italy, which coordinates the work 
and acts as a ‘provider of last resort’ in common logistics services (Logistics Cluster, 2015). It is also 
WFP which organises and chairs the Global Logistics Cluster meetings that are held twice a year. The 
purpose of the meetings is to discuss operations, collect feedback and serve as a forum for strategic 
discussion concerning the future development of the cluster (Logistics Cluster, 2015). The part of 
UNHCR that participates in these meetings are the Division of Emergency Security and Supply (DESS) 
and its subsection; the Supply Management Logistics Services (SMLS). They are mandated to “build 
an operational commitment to supply chain improvement, develop a supply chain strategy for efficient 
end-to-end delivery, re-engineer supply chain business processes and management, design and use 
tools for information analysis and performance management and invest in training, career management 
and HR discipline” (UNHCR, 2015g) (UNHCR, 2015h).  
The SMLS is located at the Budapest out-posted part of UNHCR headquarters and is divided into four 
sections: Supply operational support, Business support, Asset & fleet management and Infrastructure 
management. The unit for Supply Operational Support is responsible for global stock management, 
shipment tracking, supply emergency management and coordination, logistics coordination & program 
liaison and stockpiles, each with a corresponding unit (UNHCR, 2015i). The model by Jahre, et al. 
(2015) will be used by the SMLS/Supply Operational Support (IE1, 2015). It will be implemented in 
MSRP, the ERP system of UNHCR. The system is a version of Oracle PeopleSoft’s Financial 
Management Solutions. The implementation of the model by Jahre, et al. (2015) will take place 
simultaneously with a major software upgrade of the MSRP. The reasons for the upgrade are to facilitate 
compliance with new accounting practices (IPSAS), need for new functionality, better reporting and 
management oversight and that Oracle PeopleSoft is no longer providing support for the current version 
(8.4). As a part of the upgrade a new application for future demand planning, called Oracle Demantra, 
will be implemented. From SMLS perspective the upgrade will enable better supply chain functionality 
regarding stock management, shipment monitoring and planning processes (UNHCR, 2013). This will 
help the SMLS/Supply Operational Support Unit to better provide supply related advice to the Field 
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Supply Officers in different operations and Branch Offices (BO) which coordinate the flow of goods 
and services (IE1, 2015).  
To understand the current setup of the supply chain operated by UNHCR it is necessary to understand 
its decentralised organisation. Country offices and operations are mandated with many decisions that 
affect the global supply chain, placing a lot of responsibility on Field Supply Officers to guide other 
aspects of the operation in taking appropriate supply chain decisions. The combination of this 
responsibility and the fact that a request for other officers over supply staff is often prioritised by the 
budget committee responsible for staffing decisions generates a high workload for those in the field 
(MS5, 2015). Strategic and tactical supply chain decisions of UNHCR are taken by the regional 
headquarters in Budapest and include the location of strategic warehouses on the strategic level and 
inventory policies on the tactical level. Contingency plans, which will be described in section 4.2.1, is 
an important input to the tactical level. The country offices are responsible for operational decisions 
such as material stock release requests, replenishment orders and routing decisions. The time frame of 
the decisions vary depending on its level: operational decisions are continuous, tactical up to one year 
and strategic ranging from 1-3 years (MS1, 2015) (IE1, 2015).  
The supply chain is a two-tiered network with seven global warehouses located in Accra, Douala, 
Nairobi, Isaka, Amman, Dubai and Copenhagen. These warehouses support a larger set of country 
warehouses which support the country operations with supplies. The global warehouses are under the 
management of the Global Stock Management (GSM) network. The GSM network was created in 2006 
in order to drastically increase UNHCR’s immediate emergency response capabilities. The network has 
proven invaluable in several major crises since (IE1, 2015). Apart from acting in emergencies the GSM 
network is also part of the regular supply chain. It is supplying country warehouses with items stocked 
when the lead time from supplier to operation is too long for the current need. The GSM stocks basic 
relief items needed in initial response, called Core Relief Items (CRIs). The GSM structure is stocking 
items sufficient for 600 000 people, and have the capacity to deliver the first response to anywhere in 
the world within 72 hours (IE1, 2015). The CRIs are constituted by 13 items, such as blankets, tents 
and plastic sheets, see Table 31 in 6.1.1 for the complete list (IE1, 2015). An operation can request and 
pay for CRIs to be released and dispatched immediately through SMLS and thereby significantly 
shorten lead time from order to delivery. Mode of transport is usually air in these cases but differs 
depending on the needs of the operation ordering the dispatch. All CRIs stocked in the GSM network 
are sourced by SMLS and the governance of the warehouses also falls under the section (Conference, 
2015). Country warehouses are units who source and forward goods to the operation (IE1, 2015). This 
tier consisted of 155 country warehouses at the end of 2014 (IS8, 2015). The supplies provided to the 
country operations can either be sourced from a list of international suppliers; whom also supply the 
GSM network, or by regional/local suppliers who adhere to UNHCR quality requirements. When the 
goods are dispatched to a final distribution warehouse run by an operation they are considered delivered 
by SMLS, as this is when ownership of goods are transferred. Figure 8 below illustrates how goods 
move through UNHCR and where the decoupling point is and when the major driver of flows shifts 
from SMLS pushing to operation pulling goods. An effect of having the decoupling point there means 
that although UNHCR keep emergency stock under central administration it is still distanced physically 
and administratively from where the emergencies are (MS5, 2015). When there is a very urgent need it 
is common to tap into the stocks held by the GSM stockpiles as they generally are able to dispatch it 
immediately (IE1, 2015) (Field visit, 2015). 
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Figure 8. Current setup of UNHCR supply chain (Dahl & Lindén, 2016) 
Regional overstocking 
Due to the early decoupling point and the decentralised organisation of UNHCR SMLS have little to 
no influence regarding regional stock levels, including anticipatory buffer stocks, distributed to country 
operations. This has led to several cases of overstocking in neighbouring country operations in 
anticipation of a potential emergency in the region. Figure 9 illustrates a worst case scenario that results 
in dead stocks due to country offices not coordinating their preparatory inventory decisions. It is also 
worth noting that redistributing goods across country borders can be difficult due to customs regulations 
and the policies governing the accounting of UNHCR stock reallocation (MS5, 2015). 
 
Figure 9. Potential overstocking from lack of coordination (Dahl & Lindén, 2016) 
In order to meet the dilemma of regional overstocking UNHCR has developed a new setup for its supply 
chain which pushes the decoupling point closer to end demand so that more supply decisions are 
centralised. Through regional oversight the 50,000 refugees fleeing in the worst case scenario shown in 
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Figure 9 would be identified although the location of where the refugees will flee would still be 
unknown. Un-consigned safety stocks would in this setup be stored close to the potential situation to 
meet this emergency to keep an increased alertness. Only when it is clear which of the neighbouring 
countries would receive the persons of concern will the stocks be consigned to the affected country 
operation (MS5, 2015). This, they envision, will enable UNHCR to increase the performance of its 
supply chain through the removal of dead stocks and increased standardisation of processes that are 
currently unavailable due to the individualistic nature of the operations. To benchmark the proposed 
change of the supply chain a comparison can be made with a recent project within the neighbouring 
unit Vehicle management service. By centralising the ownership of all vehicles in UNHCR and 
aggressive internal marketing the unit has lowered the total cost of ownership for the UNHCR fleet by 
a considerable amount. The project is considered successful within the organisation and proves the 
capability of UNHCR to change its organisation in a positive way (Global Fleet Management, 
DESS/SMLS, 2015). 
It is in this new environment that the model by Jahre et al. (2015) would be implemented to allow for 
optimal placement of the global stockpiles. Later iterations also allow for the placement of second tier 
warehouses (IE1, 2015) as the ones currently initiated in Belgrade, Djibouti, Kampala and 
Thessaloniki (IS8, 2015). To illustrate the model contributions the planned supply chain and the new 
decoupling point is presented in Figure 19 in  
Appendix D: The envisioned supply chain of UNHCR. The figure also shows the need for scenario 
planning to be a part of the solution when locating warehouses optimally.  
 Scenario creation  
This section describes the scenario planning process of UNHCR, its challenges and how they and other 
humanitarian organisations work to overcome them.  The section starts by introducing the scenario 
creation process of UNHCR. It then describes what information needs to be included in the scenarios 
to be useful for UNHCR. Then the challenges that DESS/SMLS are facing are presented together with 
the measures that have been taken to overcome them, both by the UNHCR and other humanitarian 
organisations in the Logistics cluster.  The next section will describe the scenario based contingency 
planning at UNHCR. 
4.2.1 Scenario based contingency planning at UNHCR 
UNHCR use scenarios as a basis for their emergency response preparedness contingency planning 
(UNHCR, 2015b). Contingency planning is a term for planning for possible futures (Choularton, 2007) 
and a process to develop strategies, arrangements and procedures to address humanitarian need in a 
potential crisis (IE13, 2015). A “contingency” is an “event that may but is not certain to occur” 
(Merriam-Webster, 2016) and include both man-made and natural disasters, e.g. war, epidemics, 
earthquakes et cetera. UNHCR defines contingency planning as “A forward planning process, in a state 
of uncertainty, in which scenarios and objectives are agreed, managerial and technical actions defined, 
and potential response systems put in place in order to prevent, or better respond to, an emergency or 
critical situation”. Contingency planning is most often based on the development of scenarios, i.e. 
scenario planning, within the humanitarian sector and is a good tool to use when explicit threats or 
emerging crisis exist and the planning need to be specific and detailed. The output of the contingency 
planning is a contingency plan including information on what could happen, what would be needed to 
respond to the situation, how actions could be taken, what resources would be needed, what preparations 
are necessary and estimated costs (Choularton, 2007). 
The contingency plan includes the response strategy to meet the humanitarian need in the first three to 
four weeks of a potential emergency. The process to create the scenario-based contingency plan has 
three steps: minimum preparedness actions, advanced preparedness actions and the scenario-based 
contingency plan, see Figure 10. The scenario creation process is a part of the minimum preparedness 
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actions and will be described below. In the event that the scenario of the anticipated emergency occurs, 
the contingency plan turns into a Preliminary Response Plan. The process of creating the scenario-based 
contingency plan is carried out both at country level and at a regional level (UNHCR, 2015a) (UNHCR, 
2015b).   
 
Figure 10. The process of creating a scenario-based contingency plan for a refugee emergency. Adapted from UNHCR (2015d)  
The finalised contingency plan typically consists of a report where the scenario and its expected 
implications are described in text and numbers. Information included in the scenario plan are location, 
current number of persons of concern and expected number of persons newly arriving given the assumed 
scenario and estimated timeframe (UNHCR, 2011, p. 115) (IS6, 2015).  
4.2.2 Required information in scenarios 
Unfortunately the information in the contingency plans is not enough to provide the Supply unit with 
the information required to plan ahead (IS7, 2015). In order for the scenarios to be of use for the 
UNHCR Supply Unit there is certain information that needs to exist in the finished contingency plan, 
or be accessible elsewhere. This information falls into required information and supplementary 
information. The required information have four categories: scope of emergency, population data, CRIs 
requirements and basic conditions on site, logistics infrastructure requirements and availability (MS5, 
2015). These will be described below and summarised in Table 14. 
Scope of emergency 
The scope information deals with where the emergency is geographically and what has caused it, for 
example armed conflict in central parts of Bamako. This information is essential because it illustrates 
the causes of the crisis which enables higher anticipation of possible future developments. Both the 
location and the kind of emergency are required for the scenario to be useful (UNHCR, 2011) (MS5, 
2015) (UNHCR, 2015c).  
Population data 
The next required information is population data from the soon to be affected area. This information is 
vital because it enables all other planning regarding the demand. Population data include the number of 
people targeted and the average family size. The population data can be determined using field 
assessments or UNHCR Statistics, which provides information about the demographics and the location 
of the person of concern of UNHCR (UNHCR, 2015j). The number of people affected directly creates 
the humanitarian demand. Depending on the current budget situation it might not be possible to target 
100 percent of the need. In those cases a target level is set. Family size is another important factor 
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because families receive aid as a group and children typically get their items through their parent or 
caretaker. Given that families also live together, items such as tents and kitchen sets are distributed one 
per family rather than individually. The standard family size within UNHCR is five persons, but some 
variations do occur (MS7, 2015). Information on demographics is essential since this enable the 
planning of relief items needed, such as baby and adult diapers, sanitary napkins and hygiene articles 
(MS5, 2015). Supplementary information includes the beneficiary type, i.e. if the person of concern is 
a refugee, an IDP, returnee, stateless etc. The reason for this is that different types of beneficiaries fall 
under different international laws and agreements, which can affect the scope of the aid provided (MS5, 
2015) (MS7, 2015). The planning unit uses the number of expected persons of concern, the CRIs they 
require, the accessibility and the season to calculate how high the budget requirements will be to meet 
the humanitarian demand (IE11, 2015) (MS5, 2015) (MS7, 2015).  
Requirements of Core Relief Items (CRIs) 
The need of the targeted population translates into which CRIs are needed. The kind of CRIs required, 
for example tents, kitchen sets and blankets depends on both the demographics of the target group and 
the reasons for fleeing. Certain items, such as diapers, sanitary napkins and hygiene articles, are 
considered “very core” to response but are always purchased locally since they are very culturally 
dependent (MS5, 2015). The total cost of delivering CRIs depends on current frame agreements with 
suppliers, accessibility of the location and the season of the year. Christmas time is the most difficult 
and expensive time to provide a good supply chain, because the Christmas shopping makes the shipping 
routes busier and thus more expensive and less prone to accept late changes in demand and direction 
(IE11, 2015) (MS5, 2015) (MS7, 2015).  
Basic conditions on site and infrastructure 
When it comes to information needs regarding infrastructure status the required information is 
concerned with weather and climate conditions on site. The weather aspect is important because it is 
affecting both the needs of the persons of concern as well as accessibility of the site. Accessibility is 
key because “if you cannot get it there, it is only an expense and not an investment in the response” 
(MS5, 2015). Supplementary information includes security conditions on site (MS5, 2015) (MS7, 
2015). Table 14 summarises the data needs for scenarios which enable proper supply planning in 
UNHCR combined with the grade of necessity of the certain information.   
Type Question to answer Information urgency 
Scope 
Where is the emergency? Required 
What kind of emergency is it? Required 
Population data 
Number of persons of concern targeted to help Required 
Average family size Required 
Beneficiary type (refugee, IDP, returnee) Supplementary 
Demographics (age, gender, special needs etc.)  Required 
Requirements of Core 
Relief Items (CRIs) 
What do the beneficiaries need? Required 
What is the cost of item?  Supplementary 
Basic conditions/ 
Infrastructure 
Climate and weather  Required 
Security conditions Supplementary 
Accessibility (road conditions, customs, no-go 
routes during the year etc.) 
Required 
Table 14. Information needed for scenarios to be useful for DESS/SMLS. (IS1, 2015) (IS5, 2015) (IS6, 2015) (MS7, 2015)  
4.2.3 The UNHCR scenario creation process 
Scenario creation in UNHCR is an ongoing iterative process performed by the country office, regional 
office and in collaboration with other humanitarian agencies and NGOs. Scenario creation and risk 
analysis are continuously performed. Scenarios assessed to have low risk are continuously monitored 
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and minimum preparedness actions are taken in preparation for potential future events. If the scenarios 
are assessed to have a moderate or high risk, the scenarios become the foundation of the advanced 
preparedness actions and contingency planning (UNHCR, 2015a). 
In the development of the scenarios fundamental to the contingency planning process, the different 
stakeholders meet to develop scenarios together. Sometimes the scenario development sessions contain 
as many as 60 people from different agencies (IS6, 2015). The recommended size of group for a 
brainstorming session is 6-10 people and larger groups are recommended to be divided into subgroups 
for an optimal result (UNHCR, 2011). Typically the attending stakeholders divide themselves into 
taskforces after their expertise. Then the cluster approach will come into play, which means that the 
different UN clusters, such as the Logistics Cluster described in section 4.1, will consider their core 
issues, for example logistics, shelter or water and sanitation, and discuss implications of future events 
(IS6, 2015). During the brainstorming session the group lists as many threat or hazard scenarios as 
possible that could lead to an influx of refugees, IDPs or other persons of concern. In this stage all ideas 
are recorded and no idea is judged (UNHCR, 2011). The scenario is generally built around a specific 
threat or hazard, which are divided into three categories: natural hazards (e.g. earthquake, tsunami, 
drought), human induced (war, conflict, pollution) and epidemiological (disease outbreak) (UNHCR, 
2011, p. 14). In cases where brainstorming is not possible the nominal group technique is used. This is 
a method that relies on individual idea generation where each participant writes down possible scenarios 
which are then put together with other participants (UNHCR, 2011, p. 51)  
Risk assessment of scenarios 
When all the scenarios are gathered the process moves on to assess their implications (IS6, 2015). The 
aim is to choose scenarios with high risk and perform advanced preparedness actions and contingency 
planning for them. The risk of a scenario is evaluated in the Refugee emergency risk assessment tool, 
seen in Table 17, where the risk of a scenario is determined by the impact- and likelihood levels. The 
impact is determined by the number of refugees arriving and how prepared the country is to help them. 
Impact is assessed on a scale of 1 to 5 where 1 is Negligible, 2 Minor, 3 Moderate, 4 Severe and 5 
Critical. This number is then multiplied by the assessed likelihood of the scenario actually occurring or 
if it has occurred in the past. Likelihood is assessed on a scale of 1-5 where 1 is Very unlikely, 2 
Unlikely, 3 Moderately likely, 4 Likely and 5 Very likely. The product of impact and likelihood 
constitute the refugee emergency risk and are defined in three groups: low-, medium- and high 
seriousness. Scenarios with high seriousness are being planned for in the advanced preparedness actions 
in the ongoing contingency planning process (UNHCR, 2015k).  
Impact 1 Negligible 2 Minor 3 Moderate 4 Severe 5 Critical 
Refugee influx 
Very few 
refugees may 
arrive. 
Small 
refugee 
influx. 
Less than 500 
arrivals per day. 
Less than 
1000 arrivals 
per day. 
1000+ 
arrivals per 
day. 
Emergency 
response 
capacity in-
county 
High 
Fairly 
high 
Medium. Require 
reinforcement. 
In-sufficient. 
Highly in-
sufficient. 
Table 15. Assessing the impact of scenarios. Adapted from UNHCR (2015a). 
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Likelihood 1 Very 
unlikely 
2 
Unlikely 
3 Moderately 
Likely 
4 
Likely 
5 Very 
Likely 
Chance of occurring 
within the next 6 
months 
0-20% 20-40 % 40-60 % 60-80 % Over 80 % 
Has occurred in the 
past 
Very 
infrequently, if 
ever 
 A few times 
Several 
times 
Frequently 
Table 16. Assessing the likelihood of scenarios. Adapted from UNHCR (2015a). 
Seriousness of risk 
(impact*likelihood) 
Low seriousness 
Medium 
seriousness 
High seriousness 
Total score  
1-6 
Total score 8-12 Total score 15-25 
Continue with MPAs, 
the APAs are not 
necessary 
APAs are to be 
considered 
APAs are mandatory, 
including contingency 
planning. 
Table 17. Assessing the risk of scenarios for refugee emergency by multiplying the assessments of impact and likelihood. 
Adapted from (UNHCR, 2015a) 
Anticipate future OO demand 
To anticipate the need for ongoing operations, a different approach is used. Following the budget 
structure of UNHCR the country operations are expected to plan ahead for the upcoming 1-2 years. A 
first review is done in March and the budget for the upcoming year is set in November. The country 
operations then use the results-based planning, budgeting and reporting software FOCUS to input their 
future demand to give the Supply unit enough time to purchase and ship the required items to reach the 
country operations in time (ME3, 2015) (UNHCR, 2015e) (MS7, 2015).  
The process of scenario development, contingency planning and planning for ongoing operations is 
iterative and includes a big variety of stakeholders, yet the there are some gaps and weaknesses in the 
system that affects the Supply unit within UNHCR. The next section focuses on these gaps and 
challenges.  
4.2.4 Challenges to meet future demand uncertainty and actions taken by UNHCR  
The purpose of the scenario creation and contingency planning is, as described in the previous section, 
to be prepared for future emergencies and enable rapid and accurate response should they occur. Yet 
despite the processes and tools in place to foresee future humanitarian demand, the Supply division 
faces difficulties in helping the country operations to get their required stocks in an efficient and cost-
effective manner (MS5, 2015). The challenges can be categorised into five groups: uncertainty of future 
demand, non-sufficient planning tools, work load of country offices, low awareness of supply chain 
implications and lack of information sharing. These challenges and actions taken to meet them will be 
described below and are summarised in Table 18.  
Regardless if the stock is meant for ER or OO, a historical problem within UNHCR has been for 
Programme, who handles the operations at country level, and Supply, who handle the logistics, to 
communicate in an effective way (ME3, 2015). The Planning Unit has a continuous challenge in getting 
the field to plan ahead for their operations and Programme is too busy with the field operations, funding 
and it’s cash flow to perform strategic planning of future needs (ME3, 2015) (MS5, 2015). Another 
problem is that the contingency plans created by country and regional offices are neither sent to DESS 
(IS7, 2015), nor aggregated or further processed at the Emergency Service in Geneva as they remain at 
the country office (Email correspondence 1, 2015). To enhance the preparedness actions SMLS is 
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participating in a project funded by the United Kingdom government Department for International 
Development (DFID), with UNICEF, WFP and United Nations Office for the Coordination of 
Humanitarian Affairs (OCHA) to see how further preparedness actions can be made. This includes the 
possibility to aggregate contingency plans since one of the output indicators is that adequate 
preparedness and response systems are in place both at country level and globally.  This includes risk 
assessment and current levels of preparedness. By March 2017 UNHCR hopes to have implemented a 
tool to capture risk and preparedness plans systematically in all operations (DFID, 2015). The 
Emergency Service in Geneva has the responsibility to develop the tool (IS7, 2015).   
Another problem is that  information on the needed CRIs for ongoing operations are either not collected 
or not sent to the Planning Unit in time, which causes longer lead times and higher costs. The uncertainty 
in planning for future humanitarian need is great to begin with, and this challenge increases the burden. 
A Senior Planning Associate concludes “we struggle with the uncertainty of the environment” (ME3, 
2015). The challenge of lack of information is also a problem for all the Global Stock Piles. During the 
GSM Conference in Amman, Jordan, all present heads of stock piles concluded that lack of information 
was a challenge they faced. Specifically offline data such as spread sheets and emails were requested 
in a greater extent (Conference, 2015). Further complicating matters is that the demand planning tool 
in FOCUS does not currently enable a structured way of inputting future demand data (ME3, 2015) and 
does neither provide enough nor sufficiently detailed information to enable ‘facts’ based practical 
supply chain planning (Håpnes, 2014). This has caused the Planning Unit to create extensive Excel 
based systems outside FOCUS (Håpnes, 2014), one called “Annex A”. The tool is a programmed spread 
sheet that enables all country offices to input data about their country demographics, required CRIs, 
infrastructure status, customs status and other supply related information. The Planning Unit is giving 
workshops and has created a training tool for the country offices in order to increase awareness of the 
importance of adequate planning, ensure the quality of the data input in the tool and to help the strategic 
planning of the country offices. Though the use of Annex A has helped the Planning Unit, the use of 
offline Excel systems creates tedious manual work in updating and maintaining sheets of future demand 
(MS7, 2015) (IS5, 2015) (ME3, 2015).  
The results of manual and patchy supply chain planning outside FOCUS causes lost economics of scale, 
continued over-stocking, lower quality of delivered items and higher total cost (Håpnes, 2014). To 
respond to the need to systematically include supply chain parameters in the planning process for both 
OO and ER UNHCR is including the new application Demantra to FOCUS in the current upgrade of 
the MSRP. The module will provide country level operations with proper supply chain planning in 
addition to FOCUS and thus enabling central aggregation and oversight of global needs in a structured 
way. UNHCR expects that the benefit of a better planning tool would include improving agility and 
support, reducing stock-outs and non-delivery situations, optimising time and cost delivery, better 
utilising warehouses and stocks and ensuring higher availability of core relief items (Håpnes, 2014). 
The challenges discussed and the actions taken to meet these challenges are presented in Table 18.  
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Challenge Actions taken by UNHCR Reference 
Uncertainty of future needs  
 Scenario creation and contingency planning for 
emergency response 
 Better communicated Contingency Plans to 
DESS/SMLS  
 Enhanced planning for ongoing operations 
 Increased quality of data in data systems 
(IS5, 2015) (ME3, 
2015) 
(IS6, 2015) 
(IS7, 2015) 
Non-sufficient planning and 
budget systems/tools 
 Annex A to FOCUS 
 Request for new applications (Demantra) to 
FOCUS 
(MS7, 2015) 
(Håpnes, 2014) 
Workload of country office  Make it easier to plan for the country office 
(IS5, 2015) (ME3, 
2015)  
Low awareness of supply chain 
implications in Programme 
 Workshops and trainings to increase awareness  
(IS5, 2015) (ME3, 
2015) 
Lack of information sharing 
 Annex A to FOCUS 
 DIFID project for increased awareness 
 Request for new applications (Demantra) to 
FOCUS  
 Workshops and trainings 
(Conference, 2015) 
(Håpnes, 2014) (ME3, 
2015) 
(MS7, 2015) 
(IS7, 2015) 
Table 18. Challenges for future demand planning at UNHCR and the tools used to meet these challenges. Dahl & Lindén 
(2016) 
4.2.5 Meeting the challenges using best practices  
To provide better insights in how UNHCR could overcome its challenges this section will illustrate how 
other UN Agencies and NGOs work with these issues. The section is structured around the five 
challenge categories faced by UNHCR: uncertainty of future demand, non-sufficient planning tools, 
work load of country offices, low awareness of supply chain implications and lack of information 
sharing.  
The organisations participating in the Logistics Cluster, like UNHCR, faces challenges in their scenario 
planning, see Figure 11. The most common obstacle is that the process is time consuming, that there is 
a lack of sufficient tools and that the process is difficult (Survey, 2015).  
 
Figure 11. Challenges to scenario creation within the Logistics Cluster. Survey (2015) 
Uncertainty of future demand 
In the survey 86 percent of the respondents said that they use scenarios as a basis for emergency 
preparedness. The input data detailed in the survey seem to match the approach of UNHCR, where 
internal analysis and past experience of staff are the two most frequently used sources of data for 
scenario creation, see Figure 12. Generally the data input for scenario creation seem to come from 
several kinds of sources. The respondents of the survey have indicated the use of reports, databases and 
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indexes in scenario building, something which UNHCR does not include in their standard process 
(Survey, 2015).  
 
Figure 12. Input data used to create scenarios in the Logistics Cluster. Survey (2015) 
According to the Humanitarian Practice Network, a forum where the humanitarian sector share 
information and experiences, scenario planning is the most common methods used to enable 
contingency planning, although the exact process might differ (Choularton, 2007). For example 
UNICEF uses a different approach then UNHCR. On a supply level they have prepared standardised 
scenarios for reoccurring natural hazards, such as drought and floods, and the implications they have 
on demand. In the case of larger recurring events such as El Niño UNICEF has a global document where 
the information about the affected countries and their implications are listed. Before the onset of El 
Niño the Emergency Coordination Unit ensures that the regional and country offices are prepared. For 
scenarios that involve man-made disasters the process is similar to UNHCR’s where they work with 
brainstorming sessions at country- and regional levels (IS4, 2015).  
Non-sufficient planning tools and lack of information sharing 
One of the challenges UNHCR is facing is that the current planning tools are not sufficient to enable 
good planning without the support of offline tools, such as the Annex A extending FOCUS. UNICEF 
have managed to build an automated system that is filling the function of Annex A but also includes 
automatic calculations of the size and weight of containers and demographics of the country. The tool 
is called The Emergency Supplies Calculator and was implemented in 2010, see Figure 20 in Appendix 
E: The UNICEF Emergency Supplies Calculator. The calculator is a tool where a country office can 
calculate and list what items they need to order based on the number of targeted beneficiaries. For each 
item chosen the demographics data of the targeted population is used to calculate how much items are 
needed to meet the demand. The user can also choose if the items need to travel by sea or air freight, 
the maximum size of the containers and pick items in a drop down list. The idea is that the tool will also 
be used to order stock in the future. A project to improve the tool with additional features and to become 
web based will start in January 2016. The new tool will automatically calculate the total weight, volume 
and the number of storage tents and containers needed for the items, as well as the total item and freight 
cost (IS4, 2015). At UNHCR this information is calculated manually outside the system involving the 
units for Planning and Delivery management (IS5, 2015) (IE11, 2015). The reason UNICEF is able to 
do this is that they have gone longer in their process to standardise items and agreements with freight 
forwarders. That enables them to create this kind of planning tools where many calculations can be 
automated (MS6, 2015).  
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The Internal Displacement Monitory Centre (IDMC) have taken the prediction on natural hazards to a 
more formal approach than UNICEF’s global document. They have published several reports on 
estimations of future risk of internal displacement based on historic data and future estimates, the 
Disaster Displacement Risk Index. The IDMC states that the risk of being displaced is strongly related 
to the economic development of a country and use the Humanitarian Development Index made annually 
by the United Nations Development Program (UNDP). The Humanitarian Development Index divide 
the world in five quintiles based on their state of development and IDMC has found that the 
displacement is the highest in the third and fourth quintile (Ginnetti, 2015, pp. 20-21). The Disaster 
Displacement Risk Index project the risk of displacement in the future ten years based on a business-
as-usual scenario where the current frequencies of natural hazards and the rates of population growth 
and exposure to vulnerability remain the same. They also state that the drivers of displacement are 
population growth, urbanisation, wealth disparities within countries, conflict, state failure and climate 
change. Just like UNICEF, the Disaster Displacement Risk Index is not taking man-made disasters into 
account, but looking at the risk of displacement based on natural disasters (Ginnetti, 2015, p. 36). Since 
man-made disasters are difficult or impossible to predict well in advance (IS4, 2015), the planning and 
preparedness for disasters is an important issue to address. The tools presented in this section will only 
work if the country or regional offices take the time to use them properly to enable planning. The next 
section will therefor address this matter.  
Workload of country offices 
Country offices being too busy with the ongoing operations to plan ahead is also reflected in the survey 
where the ‘time consuming’ option was the most chosen alternative in the question of challenges 
(Survey, 2015). To simplify the process of determining the implications of a certain scenario, UNICEF 
has standardised the response needed for natural hazards. UNICEF uses a tool called Early Warning 
Early Action, where the country operations can upload their future scenarios and the preparedness 
measures taken to meet the contingencies. The emergency unit can access this system to see the level 
of preparedness at country level as long as the system is updated. The UNICEF Emergency Supply 
Calculator also helps shorten the time to assess the implications of the scenarios created, since it is 
information about demography and transport. The standardised planning to certain scenarios works well 
for reoccurring weather phenomenon, but for man-made disaster scenarios this is more difficult. 
However, there are certain indicators that are being prepared for regardless such as election calendars 
(IS4, 2015).  
Low awareness in organisation of supply chain implications 
A problem historically within UNHCR is, as previously mentioned, that Supply and Programme are not 
communicating sufficiently, which leads to lack of awareness of supply chain implications (ME3, 
2015). At UNICEF a way to avoid this is to train the staff for emergency response together. Up to 40 
participants can take the course, which is a three to five day exercise where UNICEF staff gets to 
practise risk profiling, needs assessment and emergency programming as well as administrative and 
financial procedures. The exercise is set in an office environment and is designed to test and increase 
the capacity to perform emergency response activities during the first twelve hours of an emergency. 
During the day the staff has to deliver different documents including a supply list and an emergency 
response plan. In the country offices which have seen emergencies after performing the training, the 
training was considered valuable as a ‘dry run’ for an actual emergency (Choularton, 2007). The 
UNICEF Emergency Supply Calculator is also a way to meet this challenge, since the tools helps 
country operations to take the proper supply chain implications into account (IS4, 2015). 
A summary of the challenges of UNHCR and the actions taken by other agencies and NGOs are 
presented in Table 19.  
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Challenge at UNHCR Action taken by other agencies and NGOs Reference 
Uncertainty of future needs  
 IDMC’s model to predict natural hazards 
 UNICEF’s Early Warning Early Action tool 
 UNICEF’s Emergency Supply Calculator 
 Use of reports, databases and indexes in scenario 
building 
(IS4, 2015) 
(Ginnetti, 2015) 
(Survey, 2015) 
Non-sufficient planning and 
budget systems/tools 
 Standardised Emergency Response for different 
scenarios 
 UNICEF’s Emergency Supply Calculator 
(IS4, 2015) 
(Ginnetti, 2015) 
(MS6, 2015) 
Workload of country office 
 Standardised response for different scenarios 
 UNICEF’s Early Warning Early Action 
(IS4, 2015) 
 
Low awareness of supply 
chain implications in 
Program 
 UNICEF’s Emergency respons simulation and 
training 
 UNICEF’s Emergency Supply Calculator 
(IS4, 2015) 
(Choularton, 2007) 
Lack of information sharing 
 Standardised Emergency Response for different 
scenarios 
 UNICEF’s Emergency Supply Calculator 
(IS4, 2015) 
(Ginnetti, 2015) 
(MS6, 2015) 
Table 19. Challenges for scenario creation and solutions to overcome them. Dahl & Lindén (2016) 
In this section we have seen how UNHCR works to create scenarios. In order to make the most out of 
the information found in the scenarios, the data structure of UNHCR needs to be able to capture and 
distribute this data and other necessary for the model. The next section will therefor assess the data 
structures and data availability of UNHCR.  
 Data availability 
This section maps the available data in the UNHCR ERP system to assess to what degree the internal 
systems of UNHCR can provide data to the model by Jahre, et al. (2015). The section first introduces 
the model by Jahre, et al. (2015) and then describes the data requirements that need to be met. The ERP 
system of UNHCR is then presented, followed by an assessment of what data is available in the system. 
The section is concluded with a comprehensive list of how well the current data streams of UNHCR 
meets the data requirements of the optimisation model.  
4.3.1 The strategic warehouse location model and its data requirements 
The strategic warehouse location model by Jahre, et al. (2015) calculates the optimal solution based on 
expected demand for ongoing operations and expected demand for new emergency response. The two 
input arrays contain both volume and location of the need. After the demand information have been 
provided the computational model starts its first iteration which minimises the expected total cost of the 
network. Essentially the model designs the most cost-optimal configuration possible. The second 
iteration minimises total lead times in the network and creates a benchmark for how low the expected 
lead times can possibly be. The final iteration considers the optimal cost found in iteration one as a roof 
of total expenses and optimises the network for total lead time under this extra constraint, thereby 
ensuring that both objectives are considered. All three iterations are subject to a set of constraints 
designed to mimic real world limitations on the network, e.g. that warehouses cannot dispatch more 
items than their current positive inventory etc. The model needs to completely satisfy the demand arrays 
initially provided which guarantees that any solution will be able to completely serve all persons of 
concern. After the final iteration is complete a sensitivity analysis is conducted by modifying the roof 
of expenses. A utility curve can then be constructed that shows the ultimate relationship between 
spending levels and lead time reductions and at what point the super-optimal position can be found. The 
method by which it transforms demand data into an optimal global warehouse network is described and 
illustrated in Figure 13 below. 
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Figure 13 .Schematic overview of the strategic model developed by Jahre, et al. (2016). Dahl & Lindén (2016) 
Data requirements of the model 
The model by Jahre, et al. (2015) uses twelve influencing factors represented by 14 parameters to 
illustrate the current status of UNHCR’s supply chain. The twelve factors are the foundation for the 
data requirements of the model. The factors are categorised into three groups: demand characteristics, 
logistics and the political & security situation. Where data is difficult to obtain the parameter is created 
either by a scenario, as in the case of future ER demand predictions, or through ERP triangulation and 
expert assessments. Demand characteristics deal with the expected need of the population exposed to a 
disaster. It is divided into three parts: emergency demand, emergency demand uncertainty and ongoing 
demand. This data is provided to the model thorough scenarios of future demand. The political and 
security situation is divided into five factors: country security level, access to human resources, co-
location with other organisations, relationship with government and pilferage. These factors make up 
much of the humanitarian context such as extra security measures, relation with local governments and 
other hardship factors that limit the possibility of efficient and secure logistics. This data is obtained 
from indexes. The logistics category includes the factors warehouse & transport costs, warehouse & 
transport capacity, lead times in network and accessibility.  
The models is based on a set of assumptions, presented in Appendix B: The Appendix C of Jahre et al 
(2016). To ensure that the ERP system of UNHCR is sufficient to provide data to the model these 
assumptions have been used to extract data from the MSRP. This will be described further below in 
section 4.3.3.  
4.3.2 Structure of MSRP 
MSRP is a business software suite that serves as the transactional database of UNHCR allowing for 
oversight over resource allocation and accounting of activities. MSRP is the environment in which the 
model will be implemented as it is the space in which the adequate data streams are found (IE1, 2015) 
(IE7, 2015). These data streams are essentially a track record of costs, times, owners, destinations etc., 
which are structured around two key concepts: the Business Unit (BU) and the Purchase Order (PO) 
(IE7, 2015). They will be described in more detail after a brief introduction to the authorisation concepts 
governing MSRP use. 
Permissions, requisitions and authorisations 
As described above MSRP is a log of all transactions that is enacted by UNHCR. Each individual entry 
in MSRP carries a financial consequence, which means it is essential for UNHCR to control who has 
permission to create, authorise and finalise transactions (IE3, 2015). This is most fundamentally 
governed through read/write permissions. The settings enable the system to keep track of which types 
of changes (transactions) a user is allowed to interact with and what is visible to their user account. A 
set of permissions is linked to a certain position rather than the individual that occupies the position 
(IE1, 2015). The list of permissions is first and foremost linked to where in the organisation a user is 
placed (IE7, 2015). This will be further discussed below when the concept of the business unit (BU) is 
introduced. Conclusively the key to understanding MSRP is to understand the UNHCR organisational 
structure and how the organisation reasons when assigning permissions and MSRP process training.  
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Figure 14 shows the standardised process of enabling a fiscal transaction in UNHCR. It starts when a 
user with the correct permissions creates a requisition in MSRP, i.e. asking to be allowed to do a certain 
transaction. In the next step this requisition is reviewed by a user with higher authority to see a) if the 
funds are available in the appropriate account and b) if it is a desirable course of action (IE1, 2015). If 
the requisition is approved it is then turned into a proposed purchase order (PO) which then prompts 
another step of authorisation. If that is also approved and the PO is initiated then an actual transaction 
in MSRP is logged and the corresponding action is carried out by the appropriate entities within 
UNHCR. In order to get an oversight of spending a user with sufficient permissions can generate an 
automated report from MSRP where the system gathers the required information from its wealth of data 
(IE7, 2015). 
Business Unit (BU) 
The BU is an administrative concept that relates to allow accountability and transparency as to whom 
owns certain decisions, budget/spending authority and stocks within the organisation (IE1, 2015). Every 
transaction is linked to a certain account and every user is linked to a certain set of permissions 
determined through that individuals’ position within the organisational structure. The organisation of 
DESS/SMLS is very complex with many sub-units and a diverse range of tasks. In MSRP-terms this 
means e.g. that a user tied to Emergency Coordination Unit may have permissions to initiate and 
authorise transactions within that BU but not in other BU’s such as the Delivery Management Unit (IE7, 
2015). The operations described in section 4.1 are also organised as BUs, fitting the process described 
in Figure 14. 
Purchase Order (PO) 
Every inbound transaction in UNHCR culminates with a PO that holds all details of that transaction 
such as; who issued the requisition, who granted authorisation, what kind of transaction it is (goods, 
services or transport), what items was purchased (or received as a donation), what it cost, when is it 
due, who is the recipient, etc. (IE7, 2015). This wealth of information is indexed over all fields that a 
PO covers, i.e. BU, item purchased, destination, due/issue date, etc. This enables the automated reports 
of MSRP to be created by sifting through the POs and extracting and processing those that meets the 
assigned filter (be it a specific BU/item/etc.). It is this functionality of MSRP that can feed the model 
with accurate information regarding historical performance. It does, however, require that the data in 
MSRP is of sufficient quality so that it can be found with ease and without manual handling (IE7, 2015) 
(IE1, 2015) (McNaughton, 2013).  
4.3.3 Adequate data 
In order to supply the information needed by the model by Jahre, et al. (2015) the POs in MSRP need 
to be processed by a certain number of algorithms to aggregate and distil the information held by these 
entries (IE7, 2015). The table below translates the needs of the model into MSRP functionality that 
allows for the optimal network to be calculated. The model’s needs and assumptions are found in 
Appendix B: The Appendix C of Jahre et al (2016). A name is also provided to facilitate cross-
referencing with the Appendix H: MSRP Requirements: System deliverables where a complete record 
of functionality-, structure- and data requirements is found. The actual algorithms can be found in 
Appendix J: MSRP algorithms. 
 
 
Figure 14. Standard operating procedure  for PO creation in UNHCR (IS1, 2015) 
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Assumption/need 
in model Assumption/need translated into required MSRP functionality algorithm Name 
OO demand Total serviced demand at each location in USD DFM01 
1 Average fixed transport cost, air transport, ER TFM01 
4 Average fixed transport cost, surface transport, ER TFM02 
5 Average fixed transport cost, surface transport, OO TFM03 
1 Average variable transport cost per kilometre, air transport, ER TFM04 
4 Average variable transport cost per kilometre, surface transport, ER TFM05 
5 Average variable transport cost per kilometre, surface transport, OO TFM06 
10, 11 Average set-up transport lead time, air transport, ER TFM07 
13 Average set-up transport lead time, surface transport, ER TFM08 
13 Average set-up transport lead time, surface transport, OO TFM09 
10, 11 Average transport lead time per kilometre, air transport, ER TFM10 
13 Average transport lead time per kilometre, surface transport, ER TFM11 
13 Average transport lead time per kilometre, surface transport, OO TFM12 
1, 2, 3, 4, 5 Ability to calculate distance between two points in the model TFM13 
1, 2, 3, 4, 5, 9 Average value of shipped container TFM14 
1, 2, 3, 4, 5, 10, 11, 
13 
Ability to calculate flow of goods in the network TFM15 
3, 12 Average number of TEUs shipped by air in ER TFM16 
2 Cut-off distance for 70/30 rule TFM17 
6, 7 Comprehensive cost adjustment based on influencing factors WFM01 
7, 8 Cost per GSM WFM02 
6 Global baseline cost per handled $, GSM WFM03 
7 Global baseline cost per m3, GSM WFM04 
Table 20. Translation of model needs (Dahl & Lindén, 2016) 
The algorithms contained in the table above are most easily grouped corresponding to the three 
categories: demand, transport and warehousing, outlined in section 3.4.2 regarding the needs of the 
model. As such the table below outlines the size of each category together with the ultimate purpose it 
fills, the underlying requirements are merely the algorithms operationalised.  
Category Purpose of category 
Number of 
algorithms 
Underlying data 
requirements 
Demand To enable demand input to model 1 2 
Transport To describe transport related structures quantitatively 17 14 
Warehousing To describe warehouse related structures quantitatively 4 13 
Table 21. Grouping of MSRP algorithms and their requirements (Dahl & Lindén, 2016) 
Each of the categories demand, transport and warehousing deal with a different data need that the model 
requires and will therefore be properly described in turn.  
Demand (Code: D****) 
The demand category is concerned with mapping historical demand to create trustworthy input of OO 
demand into the model. This compliments the scenarios for ER demand, previously discussed, to paint 
a comprehensive picture of the total demand faced by UNHCR in the future. In this context OO demand 
is assessed as the worth of goods purchased directly from the supplier by the operation and all associated 
transport costs. This definition of OO demand is supported by UNHCR (MS5, 2015). 
Transport (Code: T****) 
Out of the models 13 assumptions ten are concerned with describing the characteristics of transportation 
within the UNHCR supply chain, indicating that there is a great need for evidence based determination 
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of these facets. These algorithms provide the model with accurate information in three main areas: cost 
of transportation, lead times in transportation and structural decisions regarding transportation 
management. The cost of transportation algorithms are fairly straightforward in their approach as they 
merely aggregate the cost associated with each leg and step in the movement of cargo. The lead time 
algorithms follow the same general approach but substitutes cost with time. Finally the structure of 
transport is assessed through a combination of algorithms each tailored specifically to each 
assumption/structure of the model ranging from calculating the cut-off point for surface transport in ER 
situations to the average amount of ER demand serviced by air. 
Warehousing (Code: W****) 
While only constituting a smaller part of the total number of assumptions in the model the warehousing 
is nevertheless vital in understanding the overall supply chain (IE1, 2015). The warehousing algorithms 
all revolve around the ambition to create a comprehensive costing analysis of all current and potential 
GSM warehouses. This is done analogous to the method employed by Jahre, et al. (2015) by creating a 
baseline worldwide cost per m3 of storage and per $ handled which is then adjusted for location specific 
influencing factors. 
Underlying data requirements 
As Table 21 details each category comprises of both algorithms and underlying requirements. The 
underlying data requirements is a further translation of the data needs of the algorithms providing the 
model with the data it needs for optimising the supply network. Each algorithm depends on at least 
three different data requirements that may come from different categories depending on the nature of 
the algorithm and what model assumption it is serving. All in all the 22 algorithms depend on 29 data 
requirements that govern both the way data is structured in MSRP and what information it contains. 
Thus the definition of adequate data is that MSRP is able to host these 22 algorithms, supported through 
the existence of the 29 underlying requirements that are listed in Table 22. For further detail regarding 
the algorithms and data requirements please see Appendix H: MSRP Requirements: System 
deliverables where complete entries and detailed descriptions are found. 
Name Requirement 
DDM01 Total shipped volume per country in USD 
DDM02 Total replenishment per GSM in USD 
TDM01 All potential and actual demand locations worldwide (country warehouses) 
TDM02 All potential and actual GSM locations worldwide 
TDM03 All potential and actual supply points worldwide 
TSM01 Total cost per PO 
TSM02 Requisition and MSR is always linked 
TSM03 Early entry of donations-in-kind (corresponding to CRIs) to MSRP 
TSM04 MSR and Transport PO is always linked 
TSM05 Goods PO and Transport PO is always linked 
TSM06 
Mandatory split of Transport POs' so each only covers one stage of transport (setup, hauling, customs 
etc.) 
TSM07 Mandatory PO field to designate shipment/MSR/purchase as OO or ER item 
TSM08 PO field to track number of containers per shipment 
TSM09 Fields for ready date, departure date, landing date & delivery date 
TSM10 Mandatory PO field to track mode 
TSM11 Mandatory link between supplemental Transport POs' (e.g. Shipping & Customs clearance) 
WDM01 Complete list of global humanitarian organisations (UN/NGOs) GSM (or equivalent) locations 
WDM02 GSM storage space available  (m3) per GSM 
WDM03 Amount of USD turned per GSM 
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Name Requirement 
WDM04 Average inventory level per GSM 
WDM05 Expenditure on GSM administrative costs per GSM 
WDM06 Expenditure on GSM equipment costs per GSM 
WDM07 Expenditure on GSM rental costs per GSM 
WDM08 Expenditure on GSM staff (IP and GS) per GSM 
WDM09 GSM depreciation per GSM 
WDM10 Expenditure on GSM handling (day labour) per GSM 
WDM11 Expenditure on GSM handling (other variable costs) per GSM 
WSM01 Ability to integrate with UNDSS security and hardship classes for all countries 
WSM02 Ability to integrate with World Bank Logistics Performance Index (or similar) 
Table 22. Data requirements to host algorithms in MSRP (Dahl & Lindén, 2016) 
4.3.4 Current availability of data 
The current capabilities of MSRP have been assessed. It was found that only 35% of the data 
requirements could be satisfied and that the overall quality of data was lacking. Figure 15 shows that 
68% of all transports, or transport related, purchases of 2014 were logged as “Transport Arrangements” 
(MSRP, 2015). “Transport Arrangements” is a very legitimate designation for certain Transport POs, it 
is however unlikely that they constituted 68% of all issued Transport POs. This means that MSRP is 
unable to provide data on the exact amount of dollars spent on air/road/sea freight without manual 
analysis of each PO. The general reason for this occurring have been that the system in which Transport 
POs are logged have “Transport Arrangements” set as the default choice for classification of Transport 
POs (Conference, 2015). The case of Transport POs classification is merely one of many data categories 
that have lacking resolution, next are two more examples. Batch size of Goods POs is also unreliable, 
if the data for 2014 is to be trusted the unit price of tents varied between $367 and $19 400 deduced by 
dividing the contract cost with the batch size. Furthermore shipping requirements of Goods POs is also 
an unusable dataset as in excess of 99% of all CRI purchases of 2014 were logged as in no need of 
shipping arrangements (MSRP, 2015).  
 
Figure 15. Categorisation of Transport POs in MSRP for 2014. Dahl & Lindén (2016). 
Out of all the requirement categories it is only the demand category that is completely fulfilled as it 
currently is possible to assess historical volumes and as such feed the model with OO demand. In Table 
10%
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Air Road Water Other "Transport Arrangements"
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23 all data requirements are reviewed and specified whether they can be met or not combined with a 
reason for this state and the source of information. 
Name 
Complete 
data Why/How Reference 
DDM01 YES 
Goods PO contain total USD amount spent on each delivery and 
"ship to" is a mandatory field 
(MSRP, 2015) 
DDM02 YES 
Goods PO contain total USD amount spent on each delivery and 
"ship to" is a mandatory field 
(MSRP, 2015) 
TDM01 NO 
Actual locations can be extracted from "ship to" locations, 
potential locations not included 
(MSRP, 2015) 
TDM02 NO 
Actual locations can be extracted from "ship to" locations, 
potential locations not included 
(MSRP, 2015) 
TDM03 NO 
Actual locations can be extracted from "ship from" locations, 
potential locations not included 
(MSRP, 2015) 
TSM01 YES The PO specifies a price to pay, that is the final price for that PO (MSRP, 2015) 
TSM02 NO Functionality not turned on (MS2, 2015) 
TSM03 NO 
Donations are logged as a PO without a cost, but often logged as 
an afterthought rather than in anticipation of a donation 
(IE11, 2015)  
TSM04 NO MSR and Transport PO is un-linkable in MSRP (IE11, 2015) 
TSM05 NO It is sometimes forgotten/disregarded 
(IE7, 2015) / 
(IE11, 2015) 
TSM06 NO Not enough item categories available for complete transparency (MSRP, 2015) 
TSM07 NO MSRP currently cannot designate items as urgent (MSRP, 2015) 
TSM08 NO MSRP is currently not requesting that information (MSRP, 2015) 
TSM09 NO MSRP currently only tracks PO issue date and due date (MSRP, 2015) 
TSM10 NO It is sometimes forgotten/disregarded (MSRP, 2015) 
TSM11 NO It is sometimes forgotten/disregarded 
(IE7, 2015) / 
(IE11, 2015) 
WDM01 NO 
MSRP currently doesn’t track other organisations warehouse 
locations 
(IE7, 2015) 
WDM02 NO MSRP currently doesn’t track GSM size (IE7, 2015) 
WDM03 YES 
Extracted using all incoming Goods PO, outgoing MSRs & 
Transport POs with the GSM as "ship to/-from" 
(MSRP, 2015) 
WDM04 YES 
Extracted through deducting all outgoing MSRs from incoming 
Goods POs and Transport POs as the total value of that GSM 
(MS2, 2015) 
WDM05 NO Service POs not sufficiently broken down (MSRP, 2015) 
WDM06 NO Service POs not sufficiently broken down (MSRP, 2015) 
WDM07 NO Service POs not sufficiently broken down (MSRP, 2015) 
WDM08 YES Expenditure is tracked through salary and allowance payments 
(Email 
correspondence 
2, 2015) 
WDM09 YES MSRP logs depreciation of owned buildings (MS2, 2015) 
WDM10 NO Currently no protocol for separating GSM service costs (IE7, 2015) 
WDM11 YES 
MSRP supports breaking down service POs into several item 
groups 
(MSRP, 2015) 
WSM01 YES MSRP can handle PIPs (MS2, 2015) 
WSM02 YES MSRP can handle PIPs (MS2, 2015) 
Table 23. Data availability table (Dahl & Lindén, 2016) 
4.3.5 Current gaps and actions taken 
To further understand the gaps within UNHCR each data requirement that currently is not completely 
available in MSRP was researched. This resulted in Table 24 where all lacking aspects of MSRP data 
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availability is mapped. The table serves to illustrate the myriad of different gaps who collaboratively 
prevent the immediate implementation of the model in MSRP. As can be seen there are different clusters 
of challenges and the severity of them ranges from adding a single field in a PO to convincing field 
staff to prioritise ERP data integrity over other tasks. 
Gap Name Reason for gap Reference 
1 TDM01 All potential locations not in system (MSRP, 2015) 
2 TDM02 All potential locations not in system (MSRP, 2015) 
3 TDM03 All potential locations not in system (MSRP, 2015) 
4 TSM02 System not configured (MS3, 2015) 
5 TSM03 Lack of understanding/ not mandatory (IE11, 2015) 
6 TSM04 The MSR does not allow for linking to Transport PO (IE11, 2015) 
7 TSM05 Lack of understanding/ not mandatory (MS3, 2015) 
8 TSM06 MSRP not currently geared to splitting information (MSRP, 2015) 
9 TSM07 No such chart field in MSRP (MSRP, 2015) 
10 TSM08 No such chart field in MSRP (MSRP, 2015) 
11 TSM09 No such chart field in MSRP (MSRP, 2015) 
12 TSM10 Lack of understanding/ not mandatory (IE7, 2015) / (MSRP, 2015) 
13 TSM11 Lack of understanding/ not mandatory  (MS5, 2015) 
14 WDM01 All potential locations not in system (IE7, 2015) 
15 WDM02 Warehouse characteristics not stored (IE7, 2015) 
16 WDM05 Service POs not specified enough/ Lack of understanding (IE7, 2015) / (MSRP, 2015) 
17 WDM06 Service POs not specified enough/ Lack of understanding (IE7, 2015) / (MSRP, 2015) 
18 WDM07 Service POs not specified enough/ Lack of understanding (IE7, 2015) / (MSRP, 2015) 
19 WDM10 Service POs not specified enough/ Lack of understanding (IE7, 2015) / (MSRP, 2015) 
Table 24. Sources of gaps between adequate and available data in MSRP (Dahl & Lindén, 2016) 
Most of the gaps identified in the table above have been approached by the organisation in one way or 
another in order to enhance the available data for decision making (IE1, 2015). Unfortunately not all 
solutions have been coordinated internally between the different units, although some of them seek to 
solve similar problems in different areas of the supply chain. The Delivery Management Unit has 
created a massive offline database of all shipments based on email correspondence, MSRP data and 
external databases. This is mirrored by the Planning Unit’s introduction of Annex A, as was described 
in section 4.2.4. These approaches are not coordinated although both is a result of non-compliance to 
ERP input standards and UNHCR processes (IE11, 2015) (ME3, 2015). In Table 25 the gaps have been 
grouped together into the main challenges that UNHCR is facing when assuring adequate data streams 
to feed the model with quality information: difficulty of obtaining sufficient data, uncertainty of supply 
chain capabilities and characteristics, uncertain quality of raw data, lack of information sharing and 
workload of country offices. These five challenges comprises of six issues rooted in either MSRP design 
or staff behaviour. The issues connected with difficulty of obtaining sufficient data and uncertainty of 
supply chain capabilities and characteristics are a result of the way MSRP is set up such as lack of hard 
coded information, no provision to link certain information and no provision to enter certain 
information. The current workarounds to the MSRP challenges are offline modules which limits their 
usability for model implementation (IE10, 2015). A major upgrade project of MSRP is in the works 
that will potentially have the capability of solving these challenges structurally.  
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Challenge Issues Actions taken Gaps Reference 
Difficulty of 
obtaining 
sufficient data 
 
Uncertainty of 
supply chain 
capabilities 
and 
characteristics 
MSRP lack information 
of all potential demand, 
supplier & warehouse 
sites. 
None, as it is only relevant for 
model implementation and not 
for everyday UNHCR 
operations. 
1, 2, 3, 
14 
 (MS5, 2015) 
Certain information in 
MSRP cannot be linked 
 Manual databases 
retrieving from external 
databases and through 
email correspondence 
 MSRP upgrade 
4, 6, 8 
 (IE11, 2015),  (MS5, 
2015), (IE7, 2015), 
(IE12, 2015) 
Certain information 
cannot be stored in 
MSRP 
 Manual databases 
retrieving from external 
databases and through 
email correspondence 
 MSRP upgrade 
9, 10, 
11, 15 
(IE11, 2015),  (MS5, 
2015), (IE7, 2015) 
Uncertain 
quality of raw 
data 
Lack of staff 
compliance in regards 
to ERP data quality 
 eLearning 
 Webinars 
 Workshops 
 Email correspondence 5, 7, 
12, 13, 
16, 17, 
18, 19 
(Conference, 2015),  
(MS5, 2015), (IE7, 
2015), (MS7, 2015), 
(IE1, 2015), (IE11, 
2015) (ME3, 2015)  
Lack of 
information 
sharing 
Massive use of offline 
systems 
 None, is a result of actions 
taken to mitigate earlier 
issues 
Workload of 
country offices 
ERP-input compliance 
non-prioritised by staff 
 None, is a result of actions 
taken to mitigate earlier 
issues 
Table 25. Challenges and actions taken to mitigate gaps in data availability at UNHCR (Dahl & Lindén, 2016) 
Uncertain quality of raw data is a challenge caused by the behaviour of the users as the gaps stems from 
non-compliance and non-understanding of UNHCR processes and protocols. Actions taken to overcome 
this issue are different educational approaches and unrelenting email correspondence with those who 
enter data incorrectly (MS5, 2015). This challenge is also dependent on the last two challenges that are 
listed, lack of information sharing and workload of country offices, as they severely limits the staff’s 
ability to adhere to processes and protocols for ERP input. The massive offline spread sheets and the 
unnecessary emailing of vital information are partly the cause for the lacking data quality in MSRP as 
there are some staff that only work with emailed information. In many cases this information is then 
edited and never inputted back into the system which leads to the information disparity observed that 
further breeds mistrust to information contained in MSRP. The most common comment on the 
Conference in Amman (2016) was the request to be copied in more emails that would further move the 
information flow away from MSRP. The workload of the country offices are further limiting the 
willingness of field staff to be meticulous in their input of data to MSRP as their position often have 
multiple urgent tasks requiring attention (MS7, 2015) (ME3, 2015). As the actions taken column shows 
below the challenges lack of information sharing and workload of country offices are, in this context, 
largely the result of earlier attempts to overcome the IT related issues above. 
 Conclusion of findings in empirical study chapter 
The empirical study has shown several insights for the thesis, summarised in Table 26. The scenario 
creation takes place mainly on the tactical level and need to include demand quantity and location, 
disaster implications and supply chain characteristics. The method to create scenarios is thorough and 
is based on the judgement (brainstorming sessions) and baseline (trend extrapolation) types described 
in the literature. The data available in the UNHCR ERP system is not sufficient to provide the model 
with data in its current state. The model requires information in three categories: demand, transportation 
and warehousing. It is only the demand category which meet the requirements that the model has. The 
ERP system lacks important functionality and instead spreadsheets and emailing are used to gather and 
share data. The challenges found within UNHCR is the uncertain quality of data, difficulty of obtaining 
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sufficient data, uncertainty of future needs, uncertainty of supply chain capabilities and characteristics, 
lack of information sharing, non-sufficient planning and budget systems/tools, low awareness of supply 
chain implications in Programme and workload of country offices. The information needs that the 
UNHCR has seems to be in line with other comparable organisations such as UNICEF and WFP. The 
information needs of UNHCR are larger than those of the model since UNHCR continuously takes 
tactical and operational decisions outside of the scope of the model. The largest challenge is for UNHCR 
to collect and process all available information to create the data it needs for good decision making. 
This is the main underlying component in almost all the challenges identified.  
Category Findings in empirical study at UNHCR 
Level Strategic, tactical, operational 
Decision support tool Facility location model supported by scenarios and ERP data 
Data availability of the model 
data requirements in UNHCR’s 
ERP system 
The data available in MSRP is not sufficient to provide the model with 
data in its current state. 
 Demand: data requirements met 
 Transportation: un-sufficient 
 Warehousing: un-sufficient 
Data requirements for UNHCR 
scenarios 
Four categories: 
 Demand location 
 Demand quantity 
 Disaster implications 
 Supply chain characteristics 
Methods for scenario creation in 
UNHCR 
Predominantly two method types: 
 Judgement (brainstorming sessions) 
 Baseline (extrapolation of historical data) 
Challenges found in empirical 
study 
Eight types of challenges: 
 Uncertain quality of data 
 Difficulty of obtaining sufficient data 
 Uncertainty of future needs 
 Uncertainty of supply chain capabilities and characteristics 
 Lack of information sharing 
 Non-sufficient planning and budget systems/tools 
 Low awareness of supply chain implications in Programme 
 Workload of country offices 
Table 26. Findings in empirical study at UNHCR. Dahl & Lindén (2016) 
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5 Analysis 
The analysis chapter puts together the insights of the literature review and the findings of the empirical 
study. The chapter is structured by describing the research questions separately. Scenario creation 
(RQ1) will be described first followed by data availability of current and past supply chain data (RQ2).  
The challenges to provide the model with data overlap between the two research questions. The chapter 
will therefore end with a description of the areas of improvement that need to be addressed to overcome 
the challenges.  
 RQ1 – feeding the model with scenarios of possible future demand 
In this section the suitable methods to create scenarios for the strategic level is elaborated on including 
data requirements for the scenarios. The challenges for scenarios creation are presented followed by an 
approach for how strategic scenarios could be created for the UNHCR context. The actual method is 
then presented in the conclusions chapter.  
5.1.1 Methods used for scenario creation  
The method used for scenario creation in the literature does not depend on which decision level the 
scenarios are made for. The time frame of the scenarios are stated to vary between 3-20 years and are 
described as generally more useful for long range planning (Amer, et al., 2013). The methods used to 
create scenarios for the tactical and strategic level are therefore the same.  
All but two of the eight scenario creation method types described in the literature review could be used 
for creating scenarios for UNHCR. The two unsuitable types are backcasting and elaboration of fixed 
scenarios. They required scenarios that are already created to find the chain of events leading up to that 
scenario. This does not work well with the purpose or process of scenario creation at UNHCR nor the 
unpredictable man-made disasters that they are working with. Humanitarian logistics uses the method 
types judgement, baseline, systems modelling and dimensions of uncertainty to create scenarios for the 
strategic level. UNHCR uses only the judgement and baseline method types for the tactical level 
scenario creation process. The judgement method type (using experts and brainstorming sessions) is 
used in the country offices when performing the scenario creation for the contingency plans and the 
baseline type (trend extrapolation) in Annex A to FOCUS at the regional headquarters. Table 27 
illustrates the scenario creation method types used in the UNHCR and the humanitarian logistics 
literature.  
Scenario creation type 
Literature 
(strategic level) 
UNHCR 
(tactical level) 
Judgement (experts, reports) X X 
Baseline (trend extrapolation) X X 
Systems modelling   X  
Dimensions of uncertainty  X  
Table 27. Scenario creation method types used by humanitarian logistics literature compared to UNHCR. Dahl & Lindén 
(2016) 
Approach for scenario creation 
The scenarios currently created at UNHCR are for the contingency planning on the tactical level. A 
good way to create scenarios for the strategic level of the model would be to combine the method types 
of judgement, baseline and systems modelling to create future scenarios for the model and UNHCR. 
The current scenario creation process of UNHCR is based on the judgement type. The process is 
thorough and should be built upon to ensure that the scenarios are in line with the expertise of the 
organisation.  
When the ERP upgrade is complete and Demantra and the DFID project are implemented the demand 
data for the model could be provided directly. Ongoing operations could then be extrapolated from 
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current levels and the emergency response scenarios from all country offices could be aggregated and 
added to the model. Figure 16 illustrates this. The UNHCR refugee emergency risk assessment tool 
described in 4.2.3 could be used to assess the probabilities of the scenarios. The likelihood is described 
as very unlikely, unlikely, moderately likely, likely and very likely in this tool. A suggestion for the 
probabilities corresponding to these levels are described in Table 28. 
 
Figure 16. Scenario creation for the model after ERP upgrade and implementation of Demantra and DFID project. Dahl & 
Lindén (2016) 
Likelihood level Probability in UNHCR Risk Matrix  Suggested used probability 
1 Very unlikely 0-20% 10% 
2 Unlikely 20-40% 30% 
3 Moderately likely 40-60% 50% 
4 Likely 60-80% 70% 
5 Very likely 80-100% 90% 
Table 28. Suggested probabilities corresponding to the risk assessment of UNHCR. Dahl & Lindén (2016) 
Until the challenges to data availability are overcome within UNHCR it will require manual work to 
create scenarios for the model. One way to do this could be to create scenarios independent of the 
UNHCR processes. The prevalence of national elections could be used as an indicator of possible influx 
of persons of concern in regions where post-electoral instability is common. The IDMC notion that the 
people who flee tend to come from the third and fourth quintile of the UNDP Humanitarian Index could 
also be used. However, an easier way is to tap into the knowledge of UNHCR and build the scenarios 
on that. To create strategic scenarios for the model the baseline method type should then be combined 
with the judgement and systems modelling one. The aim is to enable sensitivity analysis to see the kind 
of demand the network is least prepared for.  
The model by Jahre et al. (2015) is defining demand as the dollar worth of the aid sent to a certain 
location. The planning process of UNHCR works in a similar way, where the scenarios created are 
broken down to the number of persons of concern and the requirements that they have in terms of CRIs. 
The same goes for most of the humanitarian logistics literature, where scenarios are based on the number 
and beneficiaries or CRIs in a certain location. The main difference between the scenario data 
requirements of UNHCR and the model by Jahre et al. (2015) is that certain items which are core to 
emergency response never pass through the global stockpiles and therefore do not need to be included 
in the scenarios for the model. Mainly these are items that are used for personal hygiene and sanitation, 
such as sanitary cloths and baby and adult diapers. Since personal hygiene items are not passing the 
global stock piles demographical data is not a required information for the model. Accessibility is 
another kind of information which is stressed by the Planning Unit. It is however already incorporated 
in the model by Jahre et al. (2015) and does not need to be included in the scenarios. The information 
necessary for the model scenarios to be useful is therefore the number of persons of concern in each 
location, how many CRIs that are needed and the cost of those CRIs, see Figure 17.  
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Figure 17. Creating a baseline scenario to enable sensitivity analysis. Dahl & Lindén (2016) 
The required data in the scenarios could be obtained from different sources. To find the current level of 
persons of concern the numbers from UNHCR Statistics could be used. They list all persons of concern 
of UNHCR in all countries of the world. The needed CRIs and their cost could be obtained from the 
UNHCR list of CRIs and the current frame agreements. The method is presented in the conclusions 
chapter.  
The UNHCR are facing a number of challenges to their scenario creation. The next section will 
describe them and the means to overcome them.  
5.1.2 Challenges to create scenarios  
UNHCR share all of the challenges the literature is facing, but also has additional ones. Both the 
literature review and the case study mention uncertainty of demand characteristics, uncertainty of 
disaster characteristics, uncertainty of supply chain capabilities & characteristics and uncertain quality 
of raw data as challenges. Furthermore UNHCR also considers non-sufficient planning and budget 
tools, the workload of country offices, low awareness of supply implications in organisation and lack 
of information sharing to be challenges. These aspects are to a larger extent shared with other 
humanitarian organisations and can be seen in Figure 11 in section 4.2.5. A comparison of the 
challenges as identified by the literature review and UNHCR is illustrated in Table 29 below.   
Challenges to scenario creation Literature UNHCR 
Uncertain quality of raw data X X 
Uncertainty of demand characteristics X X 
Uncertainty of disaster characteristics X X 
Uncertainty of supply chain capabilities and 
characteristics 
X X 
Lack of information sharing   X 
Low awareness of supply chain implications 
in organisation   
  X 
Non-sufficient planning and budget 
systems/tools 
  X 
Work load of country office   X 
Table 29. Perceived challenges by UNHCR and humanitarian logistics literature. Dahl & Lindén (2016) 
5.1.3 Overcoming the challenges at UNHCR 
Preparing for future needs will remain a challenge for the humanitarian community until we find ways 
to see into the future. There are however measures to allow UNHCR to be prepared for potential future 
disasters. The scenario creation within UNHCR and the contingency planning process is thorough and 
include many of the supply chain implications needed by DESS/SMLS. The problem is that these 
remain with the country offices, rather than being communicated within UNHCR. Both DESS/SMLS 
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personnel, the Global Stockpiles staff and the Logistics Cluster Conference attendees have stressed 
information sharing as essential to ensure smooth logistics. The lack of sufficient information sharing 
both inside and between the regional headquarters and in the GSM network makes it difficult to deliver 
aid in a timely and cost-efficient manner. To enable high quality preparedness, planning and execution 
it is necessary that UNHCR communicates all necessary information internally. This would enable the 
organisation to better mitigate the uncertainty of future demand since the different collaborating 
departments would have access to each other’s information. One approach to solve this is to issue new 
protocols for the sharing of contingency plans, minimum and advanced preparedness actions between 
different parts of the organisation so that the Planning Unit can take appropriate action towards 
satisfying upcoming demand. The DFID project’s tool for increased preparedness, the sharing of 
contingency plans to DESS/SMLS from country offices and the implementation of new functionality 
in MSRP, such as Demantra, will help bridge this gap and create scenarios for the model when these 
are implemented.  
The approach to strategic scenario creation for the model and the challenges and solutions for UNHCR 
in regard to scenarios have now been described. The following section will describe the challenges and 
solutions to data availability at UNHCR.  
 RQ2 – Feeding the model with data of the past and the present supply chain 
To ensure that the strategic facility location model is usable UNHCR must ensure the viability of the 
algorithms detailed in Appendix J, or the results would be based on guesswork rather than empirical 
data. This section describes the circumstances of these algorithms and show how they can be put into 
practice. 
5.2.1 Meet the data requirements for the past and the present supply chain 
The algorithms in Appendix J are clustered into three categories: demand, transport and warehousing, 
which cover all the information needs of the strategic facility location model. The main idea behind this 
grouping was to allow for logical connections between the data uncovered through these calculations. 
The demand category is concerned with past demand (i.e. OO), the transport category ensures available 
data for cost and lead time information and the warehousing category guarantees that all vital parameters 
regarding the GSM and country warehouses are accessible for the actual network optimisation process.  
The actual calculations proposed in the algorithms are lean, in computing terms, and relatively 
straightforward. The strain they put on MSRP is rather in the expressed information needs they have in 
order to be computable at all. If, for instance, all OO demand is to be analysed then all MSRs and Goods 
POs’ must have both a timestamp, a recipient, a cost and a price. If they lack this the value of historic 
OO demand is unattainable because we either don’t know when it was bought, who bought it, how 
much it strained the budget and/or how many intended beneficiaries where addressed. The same goes 
for the transport related algorithms which try substitute the guestimated costs and lead times in Jahre, 
et al. (2016) with real average costs and lead times. In those cases the nature of the information needs 
are rather regarding the amount of goods that where hauled in different modes, the actual distance 
between locations, cost drivers and timings in the different phases of a transport (hauling, temporary 
storage, customs, etc.), and the association between a Transport PO and a Goods PO/MSR. The 
warehousing algorithms amount to assess a global unit cost of storing a USD or m2, this cost is then to 
be adjusted with the indexes used to implement the effect of the 12 factors as presented by Jahre, et al. 
(2016). This approach would ensure that the calculations are based on the best approximation of current 
warehousing costs, which have a sizeable impact on the outcome of the model. 
With the basic concept governing these algorithms firmly established the next section is devoted to 
understanding how they fit in with the current information landscape at UNHCR. 
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5.2.2 Challenges to data availability and suggestions to overcome them 
The empirical study found that the available ERP data held low quality and was patchy, to the extent 
that only 35% of the data requirements were satisfied off-the-bat. The gaps identified in the empirical 
study generated challenges in two general flavours: staff or IT related. Uncertain quality of raw data is 
a major staff generated challenge to UNHCR as it affects the data integrity, availability and supply 
planning of the organisation. From the empirical study it is evident that this challenge is a result of an 
organisational lack of understanding of supply chain concepts, field prioritisations and general interest 
in ERP data procedures. In essence the uncertain quality of raw data is a challenge dependent on the 
two other staff related challenges found in the empirical study: lack of information sharing and workload 
of country offices, which are elaborated on further down. In general the staff does not seem to grasp the 
consequences of bad input into MSRP or FOCUS, as the contents of the systems are somewhat 
haphazard. The awareness of this problem is apparent for DESS/SMLS staff but not necessarily for the 
people who generate the issues who are blissfully ignorant of the mess in MSRP. This is partly due to 
the lack of supply chain and ERP data processing understanding amongst staff in the organisation, partly 
due to the unaligned methods for information sharing and partly due to the high workload placed on 
Field supply officers. Thus one challenge that needs to be countered is the handling of vital information 
outside of MSRP through emails and offline spreadsheets. This behaviour limits any form of 
information oversight. The individual staffer’s ability to fulfil his/her duties are obstructed as the 
information is provided through an informal network rather than by virtue of position in MSRP. This is 
identified as the lack of information sharing challenge. The other challenge that affects the uncertain 
quality of raw data is the high workload of staff in the field which constantly forces staff to prioritise 
between tasks. This subsequently draws attention from accurate and correct ERP input because of the 
urgency and importance of other more pressing tasks.  
Apart from Field supply officers having multiple roles and the forced prioritisation between these roles 
another source for the high workload is the shortfalls in MSRP and FOCUS. Simply put, the tools for 
planning, assessing future needs and tracking are currently not sufficient which force the organisation 
to use of enormous offline spread sheets in the different units of DESS/SMLS. That in turn requires 
manual maintenance and care to be kept updated and useful. To abolish these offline structures the IT 
oriented challenges need to be countered so that there is a healthy infrastructure in place for information 
processing, regardless of what part of the supply chain that is in need of information. The MSRP 
upgrade is an important step to mitigate these challenges. It is vital that the opportunity is seized to 
increase the functionality and usability of its IT systems. This would help to mitigate the two IT related 
challenges: difficulty of obtaining sufficient data and uncertainty of supply chain capabilities and 
characteristics. These challenges are a result of lacking IT infrastructure that is both unable to connect 
certain related data and unable to store vital information. If effort is made to enable MSRP to process 
all data in connection to the mitigation of the behaviourally related challenges advances can be made 
towards increasing the data availability and in turn the inherent uncertainty of supply chain capabilities 
and characteristics. As of now UNHCR is generally unable to extract KPIs regarding its delivery 
network due to the low resolution and lack of IT structures available to support such analysis. 
The challenges that UNHCR are facing are not unique to their organisation or environment. Fortunately 
the organisation has plenty of opportunities to learn from other organisations in the humanitarian sphere, 
which have established leaner and more KPI savvy supply chains. From UNICEF the Emergency 
Supplies Calculator should be seen as an achievable goal for UNHCR given the far reaching benefits 
its union with the Planning unit would have on the entire supply chain. These benefits would come from 
the standardisation of CRIs, transport costs and lead times, as the tool assumes the existence of these 
attributes. 
5.2.3 Implementing the algorithms to feed the model  
In order for the algorithms to be implementable it is essential that UNHCR establishes a firm control 
over its information flows so that the algorithms becomes computable. If this is done together with IT-
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experts in concert with the MSRP upgrade or if it is a yearly exercise completed by SMLS does not 
matter, as that is just a variance in task automation. UNHCR must therefore ensure that a) all POs are 
sufficiently filled out and linked, b) that all required information is available for storage and c) that all 
data generated by the completion of a) and b) are safely stored and accessible for either programming 
or SMLS. In essences this is a call to arms against sloppy process compliance and lazy emailing habits 
as those are the human behaviours that are most damaging, naturally combined with lacking IT support. 
 Areas of improvement  
Eight challenges have been identified at UNHCR for both research questions: lack of information 
sharing, uncertainty of future needs, uncertainty of supply chain capabilities and characteristics, low 
awareness of supply chain implications in Programme, workload of country offices, uncertain quality 
of raw data, non-sufficient planning and budget systems/tools and difficulty of obtaining sufficient data. 
These challenges have been grouped into four areas of improvement: communication, preparedness, 
staff and systems and tools, illustrated in Figure 18. 
 
Figure 18. Challenges and areas of improvement at UNHCR. Dahl & Lindén (2016) 
The communication area contains the lack of information sharing challenge due to the un-sufficient 
communication between country offices, GSMs and the supply function. This area needs to be improved 
to increase awareness of future needs and supply chain implications within UNHCR. The preparedness 
area contain the two challenges uncertainty of future needs and uncertainty of supply chain capabilities 
and characteristics. The uncertainty of the future can never be completely mitigated, but increased 
preparedness will be a step in the right direction. The staff area contain three challenges: low awareness 
of supply chain implications in Programme, workload of country offices and uncertain quality of raw 
data. These challenges come from inadequate staffing levels, education and training priorities and staff 
motivation. The systems and tools area of improvement contain the two challenges most closely 
connected to the lacking IT structures at UNHCR: non-sufficient planning and budget systems/tools 
and difficulty of obtaining sufficient data. If UNHCR manages to enhance these four areas of 
improvement they will have drastically improved its chances of succeeding with the implementation of 
the strategic warehouse network location model. Suggestions for how to approach these challenges are 
given in the next chapter: Conclusions, implications and future research. 
  
AREA OF 
IMPROVEMENT
•CHALLENGES                                                                 
Communication • lack of information sharing
Preparedness
•uncertainty of future needs
•uncertainty of supply chain capabilities and characteristics
Staff
• low awareness of supply chain implications in Programme
•workload of country offices
•uncertain quality of raw data
Systems and tools
•non-sufficient planning and budget tools
•difficulty of obtaining sufficent data
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6 Conclusions, implications and future research  
The purpose of this thesis was to assess the challenges to provide a strategic humanitarian warehouse 
network optimisation model with ERP data and future demand scenarios and suggest recommendations 
to overcome them. To address this purpose a systematic literature review on scenario planning and 
humanitarian facility location was performed. This was followed by an in-depth case study at UNHCR 
including two conferences in Budapest and Amman. Next, the findings from the thesis will be discussed 
together by revisiting and answering the research questions. Then, the implications for UNHCR and 
future research are described, followed by a concluding discussion. 
 RQ1: Scenarios for future demand 
The aim of the first question was to help create scenarios of future demand for the model and UNHCR 
and find the challenges that need to be addressed to enable a better understanding of future demand. 
The aim was also to provide insights on how these challenges could be overcome. The research question 
was: 
1. What are the challenges to ensure adequate scenarios which mitigate the uncertainty of future 
humanitarian emergency demand and how can these be overcome? 
The thesis identified seven challenges in four groups: preparedness, communication, staff and systems 
and tools. These groups included challenges such as that the created scenarios in country offices are not 
collected, aggregated or communicated to headquarters or the supply unit, that there are currently no 
adequate systems or tools to do this, that there is a general lack of supply chain awareness within the 
organisation and an uncertainty of future needs and supply chain characteristics, see Table 30.  
Challenges found for RQ1 Area of improvement 
Uncertainty of future needs Preparedness 
Uncertainty of supply chain characteristics Preparedness 
Lack of communication Communication 
Non-sufficient planning and budget tools Systems and tools 
Low awareness of supply chain implications in Programme Staff training and process compliance 
Workload of country office Staff training and process compliance 
Table 30. Challenges for RQ1. Dahl & Lindén (2016). 
The uncertainty of the future is the overall challenge and not something that can ever be completely 
overcome. The literature however provided strategies and methods to mitigate some of the uncertainty 
and be prepared for future events. The field of Future studies provided 29 scenario creation methods 
grouped in 8 types used to create possible future scenarios. Out of these the field of Humanitarian 
logistics mainly use four: the judgement type, i.e. relying on the assessments of experts, the systems 
modelling type, the baseline type, i.e. extrapolating trends, and the dimensions of uncertainty type, i.e. 
assessing the sources of uncertainty and look at various outcomes. UNHCR mainly uses the judgement 
and baseline type methods in their group assessments and trend extrapolation in their planning. The 
main issue is that the contingency plans that are created through a thorough process at the country 
offices are not shared with or aggregated by the headquarter functions. There are not sufficient systems 
or tools in place to do this, though the upgrade of MSRP and the implementation of Demantra will help 
in this regard. The UNHCR would benefit greatly from increased internal communication as well as 
increased awareness of supply chain implications. The recommendations for how UNHCR can meet 
these areas of improvement are presented under section 6.3 Implications for UNHCR.  
When the described challenges are overcome it will be possible to extract global scenarios from the 
UNHCR systems to use in the model by Jahre et al (2015). Until then a manual method for scenario 
creation must be employed to create scenarios of future demand which mitigate the uncertainty of the 
future. The method is described below.   
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6.1.1 Create scenarios of future demand 
To best create scenarios of future demand Jahre, et al. (2015) is recommended to first create a baseline 
scenario from the current situation of UNHCR and then perform a sensitivity analysis. The aim is to see 
what changes in refugee influx would represent a best and worst case scenario for the global warehouse 
placement.  
A baseline scenario for the UNHCR mandate is created by using the UNHCR Population statistics 
(UNHCR, 2015j). This database lists the persons of concern for UNHCR by year and region in a 
country. After extracting the most recent data, currently from 2014, it is possible to calculate the dollar 
worth of aid needed in each region of the world by assessing the dollar worth of CRIs needed by each 
household. Depending on how much detail the scenario needs to have, either use the number of persons 
of concern per country or the parts of the country specified in the statistics. The data can be extracted 
as CSV or HXL file format. CRIs are typically calculated on family level, since most items are being 
distributed per household. As previously described the standard number of family members per 
household in UNHCR operations is five (5). Therefore, divide the total number of persons of concern 
by five (5) in each country or region. When the number of persons of concern in each area has been 
obtained, assess the dollar worth which is needed to meet their needs. To assess the dollar worth of 
stock passing the GSMs, the standard list of CRIs and their costs is used. Some items, such as the high-
thermal blanket and the mosquito nets, are only needed in certain parts of the world. Countries in 
tropical areas will get the mosquito nets and countries with a lower temperature the high-thermal 
blankets. Here, this will not be taken into consideration, instead both will be used to show the most 
expensive baseline scenario. The actual cost is not presented here. As seen in Table 31, the cost per 
household is easily calculated. Multiply the total cost per household with the number of households 
calculated in the population assessment for persons of concern at UNHCR.  
MSRP 
ID 
Core relief item (CRI) Cost [USD] 
Number of items 
per household 
Total 
cost 
5353 Family tent  1  
2617 Reinforced Plastic Tarpaulin Sheets (4x5)  2  
3153 Reinforced Plastic Tarpaulin Rolls (4x50)  0  
6933 Kitchen Cooking Set  1  
5787 Fleece Blanket - medium thermal (MT)  3  
5786 Fleece Blanket - high thermal (HT)  2  
96 Semi-collapsible Jerry can - (10L)  1  
1998 Mosquito net - LLIN  2  
2020 Synthetic Sleeping Mats  5  
4165 Heavy Duty Plastic Bucket - (15L)  1  
6242 Solar lamp  1  
6524 Prefabricated warehouse (PPE)  0  
 Total cost per household   Sum of 
above 
Table 31. Cost of CRIs per family of five after UNHCR (2015). Dahl & Lindén (2016) 
The completed baseline scenario contains the dollar worth of aid needed in each country based on 
UNHCR statistics. This scenario could be run through the model to find the current optimal network 
design. It is then suggested to run a sensitivity analysis to the kind of changes in demand which 
represents a best and worst case scenario and adapt the network design accordingly. Another option is 
to use assessments of UNHCR and other entities such as OCHA or IDMC to see the expected changes 
in persons of concern influx. The prevalence of national elections in unstable countries is also an 
indicator for increased number of persons of concern. When the challenges to implementing the model 
within UNHCR are met it will be possible to extract the demand scenarios from the UNHCR systems 
and use this to run through the model. After the completion of the DFID project for increased 
preparedness the aggregated contingency plans could be extracted and inputted manually into the 
model.   
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The method for scenario creation, the challenges and the means to meet them were found by conducting 
an in-depth case study at UNHCR and by interviewing and surveying logistics professionals of UNHCR 
and other aid organisations in the Logistics Cluster. The next section will provide the answers to 
research question two regarding data availability.  
 RQ2: Data availability 
The aim of RQ2 was to explore the challenges in data availability to implement the model made by 
Jahre, et al. (2015) within the ERP system of UNHCR. The research question was formulated as follows: 
1. What are the challenges to ensure adequate ERP data to feed a humanitarian warehouse 
network location model and how can these be overcome?  
The thesis identified five challenges grouped in the four areas of improvement: communication, 
preparedness, staff and systems and tools. The challenges found were: lack of information sharing, 
uncertainty of supply chain capabilities and characteristics, uncertain quality of raw data, workload of 
county offices and difficulty of obtaining sufficient data. Table 32 provides an overview of the 
challenges and their corresponding areas of improvement. The empirical challenges to RQ2 were 
originally listed in section 3.4.5 and 4.3.5.  
Challenges found for RQ2 Area of improvement 
Uncertainty of supply chain capabilities and characteristics Preparedness 
The difficulty of obtaining sufficient data Systems and tools 
Uncertain quality of raw data Staff training and process compliance 
Lack of information sharing Communication 
Workload of country offices Staff training and process compliance 
Table 32. Challenges for RQ2 revisited. Dahl & Lindén (2016). 
Despite identifying these challenges it is hard to directly and conclusively answer RQ2 due to the lack 
of transparency in the literature review and the sorry state of the ERP-data available at UNHCR. The 
finds of the academic review were that the three most common approaches to supply chain 
parametrisation were: expert opinions & databases, assumptions by researchers and unclear approach. 
Of these three it is only expert opinion & databases that hold any form of transparency, yet that is 
limited as the sources of the databases and experts are seldom published. Little help can be found there 
for increasing the knowledge of how humanitarian supply chains should be represented in academic 
models, which is a necessary first step in solving RQ2. To counter the lacking guidance in the literature 
the empirical study used UNHCR’s historical data streams in MSRP to determine the supply chain 
parameters that the model needs. The organisation was however not able to store and process 
operational information to the extent needed. Only 35% of the established model requirements were 
satisfied. Furthermore the fact that 68% of all Transport POs for 2014 were registered as “Transport 
Arrangements” rather than choosing the mode of transport shows the low resolution of the data 
available. This was discovered through analysing ERP-data from MSRP and interviewing key 
stakeholders in UNHCRs supply chain team. The RQ asked for the challenges to ensure adequate ERP 
data for feeding the model and how they could be overcome. The answers that can be given are general 
in their nature since a thorough and exact analysis is impossible because of the lacking theoretical and 
empirical foundation. To answer the RQ UNHCR would first have to drastically increase the quality 
and availability of data in MSRP. 
To solve the IT related challenges would not be tremendously hard. What is needed is merely a 
revision/update of the software. This could allow for the data to be stored and processed in the correct 
way. A comprehensive list of functional requirements for such a system is provided in Appendix H: 
MSRP Requirements: System deliverables, Appendix I: MSRP Requirements: Availability and 
Appendix J: MSRP algorithms which are suggested additions to the current MSRP-upgrade project. It 
is instead the challenges uncertainty quality of raw data, lack of information sharing and workload of 
country offices that are the most troublesome. These challenges are connected with strongly rooted 
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human behaviour and organisational procedures. The non-compliance issue is hard to analyse and solve. 
The conclusions that can be drawn are that the data that can be stored is in a sorry state which seems to 
be the result of many different issues, from lack of training to lack of time to lack of interest and 
anything in between. The UNHCR must try to overcome these challenges and support the staff by 
promoting and rewarding data input compliance behaviour. The main drivers behind these three sources 
of non-compliance are unclear. Further studies on country level, where most of the bad data is generated, 
are needed. In the next section, 6.3, the recommendations for mitigating these issues are presented.  
 Implications for UNHCR 
This section summarises the implications of the thesis for UNHCR and the recommendations for them 
to succeed with the implementation of the model made by Jahre et al (2015). The section is structured 
using the four areas of improvement identified in the analysis chapter: communication, preparedness, 
staff and systems and tools. 
6.3.1 Communication 
A major challenge for UNHCR is the unclear use of communication channels in the organisation. 
Emails are used as the main way to share information and causes important information to not reach the 
right person or unit in time. From an outside perspective it is absurd that vital information regarding the 
release of CRIs from GSM should be communicated via email or that staff are not getting information 
in time due to a lacking personal network or not receiving the right emails. The use of emails also causes 
vital information to never be logged in MSRP. If UNHCR is to succeed in meeting its mandate in an 
optimal way each staffer authorised to access certain information must also be able to find it or receive 
it. The solution is to sharpen the rules and standard operating procedures for which mediums which are 
appropriate for what information and whom should be included in email send lists. These rules then 
need to be clearly enforced in the organisation. It is unlikely that any single measure should or could 
entirely overcome this challenge. That does not mean that emailing should be an unregulated form of 
transmission. Equally challenging is that the contingency plans are not collected or aggregated. The 
UNHCR should use the ongoing DFID project for increased awareness and find ways to do this in the 
future. Sharing the contingency plans would ease the ability of DESS/SMLS to support the country 
offices in their preparedness actions. The DFID project is especially important before Demantra is 
implemented to FOCUS. Demantra will provide an important tool for demand planning within UNHCR 
and enable a stronger foundation for decision making.  
6.3.2 Preparedness 
Several of the recommendations that were presented for increased communication will also enable 
better preparedness in UNHCR. Information sharing is key for preparedness. Ensuring the 
implementation of Demantra will make sure that the future demand assessments are shared and 
accessible for the organisation. While the implementation of Demantra is ongoing steps should be taken 
to make sure that the contingency plans are aggregated by or communicated to the headquarter functions 
and other parties of concern. The DFID project would prove very useful for this to gain insight of these 
preparedness measures in the organisation. The status of the implementation of Demantra and the 
MSRP upgrade will affect how easily the scenarios can be created for the model made by Jahre, et al. 
(2015). Preparedness measures in the organisation would also be improved if ordering, shipping, 
calculation and other ERP functions could be automated. This is only possible if the items flowing 
through the supply chain are standardised. A tent must always have the same weight and volume. Fully 
standardised CRIs would eliminate manual input regarding weight and volume when calculating 
transport/warehousing solutions. This could ultimately lead to a system/process framework similar to 
that UNICEF “Emergency Supply Calculator”. These insights do exist within the organisation as the 
interviews with the Delivery Management Unit and Business Support section have revealed. Now they 
need to be enforced within Procurement contracting suppliers and the GSM staff doing adherence 
checks.  
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6.3.3 Staff training and process compliance 
In order to meet the issues of bad staff behaviour regarding process adherence and supply understanding 
it is imperative that DESS/SMLS continues with the educational approach it has initiated. The existence 
of up to date, relevant and user-friendly eLearning tools is a good base to use for increasing the 
awareness of MSRP and how to input data properly. A suggestion is that DESS/SMLS creates a new 
online course explaining the benefits of proper and accurate data input, process compliance and what 
real-world effects it has on the operational environment. The course should preferably be released in 
conjunction with the MSRP upgrade roll-out to capitalise on the attention already directed towards the 
new system. Hopefully this means that DESS/SMLS now have time to design and create the educational 
tools that are to be deployed. The eLearning approach should be combined webinars and workshops 
directed to the staff responsible for high volumes of MSRP input. It should be communicated that MSRP 
is a one-stop-shop for data regarding supply chain performance and that this can only be achieved by 
accurate and timely data input. It should also be stressed that the purpose of MSRP is to help the staff 
and enable to share and obtain required information regardless of where in the organisation someone is 
placed. Reaching this group can seriously enhance the quality of data in the system. It will also help 
generate trust towards MSRP and at the same time enabling better data to decision makers. The UNICEF 
approach of training staff from different functions in emergency response together could also be 
beneficial to increase awareness of supply chain implications in the organisation. Lastly, UNHCR 
should reassess its tools for incentivising good process adherence to further enhance the effectiveness 
of the educational package. There is a widespread mistrust of the systems employed by UNHCR 
steaming from a lack of user proficiency and the belief that the information in the system is incomplete. 
By thinking about how the organisation is rewarding correct behaviour UNHCR have a better chance 
of creating real reasons for staff to partake in training and process adherence. It should also be an 
important stepping stone for a staffer to get a raise or promotion. 
6.3.4 Systems and tools 
The golden opportunity provided in the form of the ongoing upgrade of MSRP should be seized by 
UNHCR. This is best done by implementing the functional requirements outlined in the appendices of 
this thesis and by thoroughly designing the interfaces so that they are user-friendly. This will mean that 
the upgrade both enables the implementation of model and provides incentives for staff process 
adherence. In order to meet any structural issues in what data that MSRP can store and process certain 
steps needs to be taken. Of all the recommendations in this thesis this is the most development heavy 
as it requires the addition of features and rearranging of data structures within MSRP. The list of actions 
needed is comprehensive and provided in Appendix H: MSRP Requirements: System deliverables, 
Appendix I: MSRP Requirements: Availability and Appendix J: MSRP algorithms. These contain the 
functional and structural requirements that are required to implement the strategic model made by Jahre 
et al (2015). Certain care should be placed when creating the list of locations where demand may arise, 
suppliers could be located or warehouses placed. Without complete, or almost complete, lists it is 
impossible for the model to calculate the impact of either suppling to, from or through that location. 
These locations need to be determined by specialists from UNHCR, probably from Programme, 
Procurement and SMLS. To allow the development and introduction of these requirements UNHCR 
should immediately initiate talks with the company providing the upgrade service to allow them to 
accommodate these needs within the current project. Until the MRSP upgrade is complete and 
Demantra is implemented the UNHCR should continue use Annex A to FOCUS to collect and asses 
future demand.  
Logistics education is currently rare among staff at UNHCR and the data available in MSRP is lacking. 
The workload for many UNHCR supply chain staff is very high with many prioritised tasks appearing 
simultaneously. The decision to prioritise other tasks than ERP system input is easily understood, but 
can be counterproductive. It is important for UNHCR to support its staff to comply with organisational 
processes by streamlining the interface when they request and provide data in the system. An excellent 
benchmark is the UNICEF “Emergency Supplies Calculator” presented in section 4.2.5. It allows for 
field staff to both retrieve important information for order placement to stay within budget and provide 
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information to the central ERP system. The accuracy of data is guaranteed by requiring accurate 
information input. It is a win/win deal both for the Supply Function as well as the field staff. While 
copying the “Emergency Supplies Calculator” is not currently possible, UNHCR should take note of 
the underlying ideas deployed when it addresses MSRP and FOCUS usability. These are mainly a) that 
the staff member using the system should be rewarded with easy access to relevant information, 
preferably in connection when said staff member is providing information and b) it should be hard to 
input low accuracy information into the system.  
These are the main recommendations for enhancing UNHCR IT capacity and thus enabling the technical 
implementation of the strategic warehouse network location model in MSRP. The next section provides 
a table summarising the areas of improvement for UNHCR, the challenges and the recommendations 
for overcoming them. 
6.3.5 Summary of recommendations for UNHCR  
Table 33 presents a summary of the recommendations for UNHCR to meet the challenges and reach 
the purpose of how to successfully implement the model by Jahre, et al. (2015) at UNHCR.  
Area of 
improvement Challenge Recommendations for UNHCR to meet challenges 
Communication 
Lack of information 
sharing 
 Clear definition of what information to keep and share using 
different mediums, i.e. minimise email correspondence of 
important data  
 Clear protocols for who to include in email correspondence 
 Make sure the Contingency Plans are shared with 
DESS/SMLS, i.e. use the DFID project for increased 
preparedness.  
 Implement Demantra to FOCUS  
Preparedness 
Uncertainty of 
future needs 
 Implement Demantra to FOCUS  
 Make sure the Contingency Plans are shared with 
DESS/SMLS, i.e. use the DFID project for increased 
preparedness 
 Clear definition of what information to keep and share using 
different mediums, i.e. minimise email correspondence of 
important data 
 Increase awareness of systems and tools in organisation 
 Standardisation of CRIs 
Uncertainty of 
supply chain 
capabilities and 
characteristics 
 
Staff 
Low awareness of 
supply chain 
implications in 
Programme 
 Increase awareness of systems and tools in organisation 
 Workshops, webinars and eLearning in 
o MSRP and FOCUS usage 
o Supply chain and planning processes 
o Supply chain understanding and awareness 
 Clear incentives for proper process adherence 
Workload of 
country offices 
Uncertain quality of 
raw data 
Systems and 
tools 
Non-sufficient 
planning and 
budget 
systems/tools 
 Ensure successful implementation of Demantra to FOCUS 
 Use Annex A to FOCUS until Demantra is implemented 
 Benchmark DFID project tool for increased preparedness 
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Area of 
improvement Challenge Recommendations for UNHCR to meet challenges 
Difficulty of 
obtaining sufficient 
data 
 Ensure complete datasets regarding potential supplier, GSM 
and demand locations worldwide. 
 Introduce all functional requirements in Appendix H:”MSRP 
Requirements: System Deliverables” 
 Carefully craft the new MSRP to be user friendly and intuitive 
 Employ specialists to design and implement the algorithms 
designed in Jahre, et al. (2016) 
Table 33. Recommendations for UNHCR to meet its challenges. Dahl & Lindén (2016). 
 Implications for research 
The thesis has described challenges and measures to meet them in order to enhance humanitarian 
network planning. The thesis results have also made implications for future research, which will be 
presented here. Two main research implications have been found: research on conflict disasters and 
decisions and transparency in parameterisation and scenario creation. 
Humanitarian Logistics research on conflict disasters  
The thesis has presented how scenarios created for the field of humanitarian logistics deal with natural 
disasters in general and earthquakes in particular. This is despite the fact that aid organisations need to 
place warehouses in areas affected by other hazards, such as conflict, terrorism and war. The current 
research is not sufficient to determine if and how earthquakes are representative for all kinds of 
emergency response why further studies are needed. The aim of this research should be to ensure that 
the scenarios created for the facility location models work well in real life and represent the reality and 
diversity of disaster characteristics. Even though databases such as EM-DAT have been around for 
decades and provide data on natural disasters that can easily be processed into scenarios for facility 
location models this would be a challenge in data collection. For conflicts this information might be 
less accessible why future research could contribute by assessing the presence of databases on conflicts 
and its supply chain implications as well as the prevalence of conflict disasters throughout the world.  
Transparency in parameterisation and scenario creation in Humanitarian Logistics  
The field of Humanitarian logistics lack transparency in how they have parameterised their models and 
created their scenarios. This is problematic since it makes it impossible to compare models and find 
best practises for scenario creation and parameterisation of facility location models. Future research is 
suggested to have more transparency in what constitutes the foundation of the models and the reality 
they are trying to model. The goal should be to present exactly how each parameter received its value, 
why it is an accurate quantification and to clarify which parameter values were assumed or deduced 
from data. In the current state of the field this is impossible to do and the integrity of the models can 
therefore not be assessed. This lack of transparency also hinders researchers and organisations to learn 
from each other and thus slows the advance of the field. Despite the field of Future studies providing 
rich literature on methods, these are not used and every article in Humanitarian logistics seems to invent 
their own. This is a waste of time and makes the scenarios difficult to compare and assess. A future 
standard for scenario creation for facility location models would be beneficial, especially if combined 
with the requests for data transparency outlined above. The scenario creation method in this thesis is a 
first step to provide a way to create scenarios suitable for the field and to lessen the risk of the scenarios 
employed being arbitrary. Further research would be needed to assess this method and find ways to 
improve it. This could prove a big contribution to the field, not to mention save time for the researchers 
wanting to test their models.  
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 Concluding discussion and key insights 
This thesis is unique in the sense that it moves beyond the humanitarian facility location models and its 
created scenarios and explore challenges to making these models useful tools within a humanitarian aid 
organisation. In doing so several important insights have been obtained which will be discussed below. 
Bad data and its consequences 
The poor state of data in the systems of UNHCR and the non-transparent parameterisation of variables 
in the facility locations models is the second key insight of the thesis. The data available in the systems 
of UNHCR could be great if the staff followed correct input procedures. This would be true regardless 
if the systems received the suggested improvement in storage and processing functionality. The current 
bad state of data makes decision making more difficult and a better knowledgebase could lead to faster 
and more correct decisions. To successfully migrate the information flows into MSRP would also mean 
a more reliable and transparent communication than relying on emails. The main issue with the email 
being used for information sharing is that the information is only transmitted to the intended recipient. 
This means that individual staffers must develop their personal network to gain access to data rather 
than being able to retrieve it from the ERP system. The UNHCR staff is struggling to use the information 
systems in an adequate way. Any improvement in user-friendliness would improve the situation greatly. 
During the thesis process the employees of UNHCR have shown their strong commitment to helping 
the world’s refugees. However, a background within logistics is quite rare within the organisation, even 
within DESS/SMLS, and this might have to change, especially for the supply staff. Over time as more 
and more logisticians are hired this will increase the organisational knowledge of supply chain 
management/design, until then more training and better systems are needed.  
The rules are changing 
The environment of humanitarian logistics is changing. More and more disasters occur and the current 
number of displaced people in the world is the highest in the history of mankind. At the same time more 
and more organisations are entering the field of humanitarian aid, making the need for coordination 
larger and the competition for donor funds greater. These are big changes in the world but laws and 
conventions for refugees and humanitarian aid have remained more or less the same. Furthermore even 
with todays globalised coverage of news the public awareness of the implications of aid remains low. 
All together this means a higher uncertainty of the future, demand- and disaster characteristics, supply 
chain implications and funds further cementing the need for good decisions tools, high quality data 
streams and adequate scenarios for future demand. Disaster management is about good decision making 
and this is impossible without adequate data. Not adapting to this new world will mean unnecessary 
suffering and lives lost for the people in need of humanitarian aid. Hopefully this thesis is one step 
towards making humanitarian aid even better in the future. (Jahre, et al., 2015) 
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pp. 266-281 
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Optimization for Natural Disaster Asset 
Prepositioning', Production & Operations 
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model and genetic algorithm for humanitarian 
relief', 2011 5Th International Conference On 
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Dupont, L 2015, 'A decision support system 
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location', Engineering Applications Of 
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Relief Facility Network Design in 
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Garage Development Problem: Model 
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large-scale simple plant location 
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Wang, Y, & Wang, C 2010, 'Locating 
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No N/A N/A N/A N/A Excluded 
Beukeboom, C, Langeveld, D, & Tanja-
Dijkstra, K 2012, 'Stress-Reducing Effects of 
Real and Artificial Nature in a Hospital 
Waiting Room', Journal Of Alternative & 
Complementary Medicine, 18, 4, pp. 329-333 
5p 
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in Mozambique', Disasters, 28, 1, pp. 82-97 
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Gamache, G, Rosenheck, R, & Tessler, R 
2000, 'Factors predicting choice of provider 
among homeless veterans with mental 
illness', Psychiatric Services, 51, 8, pp. 1024-
1028 5p 
No N/A N/A N/A N/A Excluded 
Gamito, S 2008, 'Three main stressors acting 
on the Ria Formosa lagoonal system 
(Southern Portugal): Physical stress, organic 
matter pollution and the land–ocean 
gradient', Estuarine Coastal & Shelf Science, 
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Combinatorial Optimization, 18, 3, p. 258 
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Improves Reproductive Performance of Beef 
Cows', Reproduction In Domestic Animals, 
49, 6, p. 1063 
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Klincewicz, J, & Luss, H 1987, 'A Dual-
Based Algorithm for Multiproduct 
Uncapacitated Facility 
Location', Transportation Science, 21, 3, p. 
198 
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Kramer, B, Jouldjian, S, Wang, M, Dang, J, 
Mitchell, M, Finke, B, & Saliba, D 2011, 'Do 
Correlates of Dual Use by American Indian 
and Alaska Native Veterans Operate 
Uniformly Across the Veterans Health 
Administration and the Indian Health 
Service?', JGIM: Journal Of General Internal 
Medicine, 26, pp. 662-668 
No N/A N/A N/A N/A Excluded 
Lee, Y, Bahreinifar, S, & Ling, P 2014, 
'Understanding Tobacco-Related Attitudes 
among College and Noncollege Young Adult 
Hookah and Cigarette Users', Journal Of 
American College Health, 62, 1, pp. 10-18 
No N/A N/A N/A N/A Excluded 
Liao, K, & Shen, H 2014, 'LP-Based 
Approximation Algorithms for Reliable 
Resource Allocation', Computer Journal, 57, 
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Meyers, A, Ballow, J, Topham, L, Rainer, R, 
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Miller, S, Intrator, O, Gozalo, P, Roy, J, 
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problem', European Journal Of Operational 
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Peltan, I 2009, 'Disaster relief and recovery 
after a landslide at a small, rural hospital in 
Guatemala', Prehospital & Disaster Medicine, 
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No N/A N/A N/A N/A Excluded 
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Schöbel, A 1999, 'Solving restricted line 
location problems via a dual 
interpretation', Discrete Applied Mathematics, 
93, 13th European Workshop on 
Computational Geometry CG '97, pp. 109-
125 
No N/A N/A N/A N/A Excluded 
Sherali, H, & Al-Loughani, I 1998, 
'Equivalent primal and dual differentiable 
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Transactions, 30, 11, p. 1065 
No N/A N/A N/A N/A Excluded 
Swamy, C, & Shmoys, D 2008, 'Fault-
Tolerant Facility Location', ACM 
Transactions On Algorithms, 4, 4, p. 51 
No N/A N/A N/A N/A Excluded 
'VOLUME 15 - 1981: Author Index' 
1981, Transportation Science, 15, 4, p. 385 
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Yushimito, W, Jaller, M, & Ukkusuri, S 2012, 
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12, 1, pp. 21-39 
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 Appendix B: The Appendix C of Jahre et al (2016) 
Number Assumption/Statement Heading Category 
1 
100 USD per mile * total miles + 
25,000 USD (fixed cost)) / (divided 
by) value per TEU (twenty-foot 
container) Transportation cost ER by express Transport 
2 
For any shipment under 1000 miles, 
cost is calculated by assuming that 
30% (up to 10 TEU) are done by air 
(higher cost) and 70% are done by 
land/sea (lower cost) Transportation cost ER by express Transport 
3 
For any shipment above 1000 miles, it 
is assumed that the first 10 TEU in 
each new emergency has to be 
shipped by express Transportation cost ER by express Transport 
4 
10 USD per mile * total miles / (i.e. 
divided by) value per TEU 
Transportation cost ER by normal 
transport Transport 
5 
10 USD per mile * total miles / (i.e. 
divided by) value per TEU 
Transportation cost OO by normal 
transport Transport 
6 
20% of per year product value, then 
add % depending on location (cost 
impact from influencing factors) 
Warehousing variable cost: 
holding cost per unit Warehousing 
7 
Standardized with baseline and then 
add % depending on location (cost 
impact from influencing factors) Warehousing fixed cost per site Warehousing 
8 
Assume warehouse rental so no 
opening of closing cost Warehousing fixed cost per site Warehousing 
9 
Balanced’ distribution of all items: 
$43,000 
Value of goods per TEU (twenty 
foot container) Transport 
10 
3 days for all distances below 1000 
miles 
Transportation lead time by air 
(for emergencies only) from 
confirmed order (and payment) 
until delivery at nearest airport Transport 
11 
4 days for all distances above 1000 
miles 
Transportation lead time by air 
(for emergencies only) from 
confirmed order (and payment) 
until delivery at nearest airport Transport 
12 
Set max transport by air for a new 
emergency to 430,000 USD (value of 
10 containers) per year, the rest by 
sea/land 
Transportation lead time by air 
(for emergencies only) from 
confirmed order (and payment) 
until delivery at nearest airport Transport 
13 
Estimated lead time 1 day per 200 
miles 
Transportation lead time by 
sea/land (normal transportation for 
OO and for later waves for ER) Transport 
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 Appendix D: The envisioned supply chain of UNHCR 
 
Figure 19. The envisioned supply chain of UNHCR (Dahl & Lindén, 2016) 
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 Appendix E: The UNICEF Emergency Supplies Calculator 
 
The Emergency Supplies Calculator enables UNICEF to more easily plan their work. 
 
Figure 20. The Emergency Supplies Calculator at UNICEF (IS4, 2015)) (UNICEF, 2015) 
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 Appendix F: Interview guide for semi-structured interview on scenario planning 
1. The interviewer clarifies the purpose of the interview and that it will be recorded.  
a. We introduce ourselves that we are interning at the UNHCR as a part of our thesis in 
Humanitarian logistics and our studies in Industrial engineering and management. The thesis 
deals with scenario planning in a humanitarian context. 
b. The purpose of this interview is to learn more about how you work with scenario planning in 
your organization. 
c. We are recording the interview to be able to transcribe it and you will be able to read it and 
comment on it.  
d. Do you have any questions before we start? 
 
2. Knowledge building questions 
        The purpose 
a. What is the purpose of the scenario planning or your organization? 
b. Please tell us more! (Or other follow up question) 
 
Scenario types 
c. What does your scenarios look like? [For instance qualitative vs quantitative]. 
d. How do you work with qualitative scenarios? 
e. How do you work with quantitative scenarios? 
 
The process 
f. What methods do you use to create scenarios? 
g. What is your scenario planning process? 
h. How is involved in the process? 
 
Input data 
i. What kind of input data do you use? 
j. Where does your input data come from? 
k. How do you work to quantify qualitative data? 
l. How do you work to make quantitative data qualitative? 
 
Accuracy  
m. How accurate are your scenarios usually? 
n. What part of the process do you find the most difficult? 
 
Other contacts 
o. Is there anyone else in the organization we should talk to? 
 
3. Follow up 
a.  [Go back to interesting comments from the interview, for instance “you mentioned X, could 
you please elaborate more on that?] 
 
b.  Is there anything you would like to add? 
 
4. Finish: Thank you and contact information. 
a. Thank you for your participation, this was very valuable. To finish we would like to confirm 
that we have the correct contact information: 
b. What is your full name? 
c. What is your title? 
d. What is your role in the organization? 
e. How long have you been working with this field? 
f. What is your email address? 
g. What telephone number can you be reached on?  
93 
 
 Appendix G: Data request 
Data request: MSRP 
Time span for data request 1st April 2010 to 30th June 2015 
Data resolution: timeframe Quarterly basis if available, else annually 
Data resolution: item level Item category level 
Item categories INV01, INV02, INV03, INV04, INV05, INV06, 
INV07, INV09 & INV10 
Destinations All (GSM and Country warehouse) 
Origins All supplier locations (of purchased items) 
 
If data for 2010 is unavailable please start on 1st April on the earliest available year. 
If a request requires higher resolution than it item category and/or quarters please note that in 
filename.  
 
Requests: 
 All Goods POs’ in the given time period for the item categories 
 All linked transport POs’ in the given time period for the item categories 
 All transport POs’ in the given time period (redundant but necessary) 
o Must include departure and arrival date 
 All depreciation transactions linked to GSM Business units 
 All POs’ linked to service contracts from GSM Business units 
 All quarterly reports of total value of inventory for all GSM Business units 
 All MSRs’ from GSM to Country warehouses 
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 Appendix H: MSRP Requirements: System deliverables 
8.8.1 Demand 
Field Class Need Name Definition Reason 
Input 
needed 
Demand DATA Mandatory DDM01 
Total shipped volume per 
country in USD 
To ensure 
demand 
visibility  
Demand DATA Mandatory DDM02 
Total replenishment per 
GSM in USD 
To ensure 
functionality 
visibility  
Demand FUNCTION Mandatory DFM01 
Total serviced demand at 
each location in USD 
To enable 
demand 
calculations for 
ongoing 
operations 
TSM01, 
TSM05, 
TSM07 
8.8.2 Transport 
Field Class Need Name Definition Reason 
Input 
needed 
Transport DATA Mandatory TDM01 
All potential and actual 
demand locations 
worldwide (country 
warehouses) 
To provide 
basic 
geographical 
input to the 
network model  
Transport DATA Mandatory TDM02 
All potential and actual 
GSM locations worldwide 
To provide 
basic 
geographical 
input to the 
network model  
Transport DATA Mandatory TDM03 
All potential and actual 
supply points worldwide 
To provide 
basic 
geographical 
input to the 
network model  
Transport FUNCTION Mandatory TFM01 
Average fixed transport 
cost, air transport, ER 
To provide 
accurate cost 
data 
TSM01, 
TSM06, 
TSM07, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM02 
Average fixed transport 
cost, surface transport, ER 
To provide 
accurate cost 
data 
TSM01, 
TSM06, 
TSM07, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM03 
Average fixed transport 
cost, surface transport, OO 
To provide 
accurate cost 
data 
TSM01, 
TSM06, 
TSM07, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM04 
Average variable 
transport cost per 
kilometre, air transport, 
ER 
To provide 
accurate cost 
data 
TFM13, 
TSM01, 
TSM06, 
TSM07, 
TSM10, 
TSM11 
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Field Class Need Name Definition Reason 
Input 
needed 
Transport FUNCTION Mandatory TFM05 
Average variable transport 
cost per kilometre, surface 
transport, ER 
To provide 
accurate cost 
data 
TFM13, 
TSM01, 
TSM06, 
TSM07, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM06 
Average variable transport 
cost per kilometre, surface 
transport, OO 
To provide 
accurate cost 
data 
TFM13, 
TSM01, 
TSM06, 
TSM07, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM07 
Average set-up transport 
lead time, air transport, ER 
To provide 
accurate lead 
time data 
TSM04, 
TSM05, 
TSM06, 
TSM07, 
TSM09, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM08 
Average set-up transport 
lead time, surface 
transport, ER 
To provide 
accurate lead 
time data 
TSM04, 
TSM05, 
TSM06, 
TSM07, 
TSM09, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM09 
Average set-up transport 
lead time, surface 
transport, OO 
To provide 
accurate lead 
time data 
TSM04, 
TSM05, 
TSM06, 
TSM07, 
TSM09, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM10 
Average transport lead 
time per kilometre, air 
transport, ER 
To provide 
accurate lead 
time data 
TFM13, 
TSM06, 
TSM07, 
TSM09, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM11 
Average transport lead 
time per kilometre, surface 
transport, ER 
To provide 
accurate lead 
time data 
TFM13, 
TSM06, 
TSM07, 
TSM09, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM12 
Average transport lead 
time per kilometre, surface 
transport, OO 
To provide 
accurate lead 
time data 
TFM13, 
TSM06, 
TSM07, 
TSM09, 
TSM10, 
TSM11 
Transport FUNCTION Mandatory TFM13 
Ability to calculate 
distance between two 
points in the model 
To provide 
distance input 
based on 
location 
TDM01, 
TDM02, 
TDM03 
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Field Class Need Name Definition Reason 
Input 
needed 
Transport FUNCTION Mandatory TFM14 
Average value of shipped 
container 
To estimate 
flow of goods 
TSM01, 
TSM02, 
TSM03, 
TSM04, 
TSM05, 
TSM08, 
TSM11 
Transport FUNCTION Mandatory TFM15 
Ability to calculate flow of 
goods in the network 
To calculate 
flow of goods 
DDM01, 
DDM02, 
TFM13, 
TFM14, 
TSM01, 
TSM02, 
TSM03, 
TSM04, 
TSM05, 
TSM06, 
TSM08, 
TSM11 
Transport FUNCTION Mandatory TFM16 
Average number of TEUs 
shipped by air in ER 
To determine 
demand served 
by different 
modes 
TSM01, 
TSM02, 
TSM03, 
TSM04, 
TSM06, 
TSM07, 
TSM09 
Transport FUNCTION Mandatory TFM17 
Cut-off distance for 70/30 
rule 
To enable 
strategic use of 
the network 
model 
TFM13, 
TSM04, 
TSM06, 
TSM07, 
TSM10 
Transport STRUCTURE Mandatory TSM01 Total cost per PO 
To enable 
value-analysis 
and 
competitive 
tendering  
Transport STRUCTURE Mandatory TSM02 
Requisition and MSR is 
always linked 
To ensure 
ownership 
visibility  
Transport STRUCTURE Mandatory TSM03 
Early entry of donations-
in-kind (corresponding to 
CRIs) to MSRP 
To ensure 
planning 
visibility  
Transport STRUCTURE Mandatory TSM04 
MSR and Transport PO is 
always linked 
To ensure 
shipping cost 
visibility  
Transport STRUCTURE Mandatory TSM05 
Goods PO and Transport 
PO is always linked 
To ensure 
shipping cost 
visibility  
Transport STRUCTURE Mandatory TSM06 
Mandatory split of 
Transport POs' so each 
only covers one stage of 
transport (setup, hauling, 
customs etc.) 
To facilitate 
cost analysis  
Transport STRUCTURE Mandatory TSM07 
Mandatory PO field to 
designate 
shipment/MSR/purchase as 
OO or ER item 
To ensure 
shipping 
priority 
designation  
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Field Class Need Name Definition Reason 
Input 
needed 
Transport STRUCTURE Mandatory TSM08 
PO field to track number of 
containers per shipment 
To ensure 
shipping size 
visibility  
Transport STRUCTURE Mandatory TSM09 
Fields for ready date, 
departure date, landing 
date & delivery date 
To ensure 
shipping time 
visibility  
Transport STRUCTURE Mandatory TSM10 
Mandatory PO field to 
track mode 
To ensure 
shipping time 
visibility  
Transport STRUCTURE Mandatory TSM11 
Mandatory link between 
supplemental Transport 
POs' (e.g. Shipping & 
Customs clearance) 
To ensure 
shipping cost 
visibility  
8.8.3 Warehousing 
Field Class Need Name Definition Reason 
Input 
needed 
Warehousing DATA Mandatory WDM02 
GSM storage space 
available  (m3) per GSM 
To ensure asset 
visibility  
Warehousing DATA Mandatory WDM03 
Amount of USD turned per 
GSM 
To ensure 
efficiency 
visibility &  
variable cost 
visibility  
Warehousing DATA Mandatory WDM04 
Average inventory level 
per GSM 
To ensure fill 
rate visibility  
Warehousing DATA Mandatory WDM05 
Expenditure on GSM 
administrative costs per 
GSM 
To ensure 
fixed cost 
visibility  
Warehousing DATA Mandatory WDM06 
Expenditure on GSM 
equipment costs per GSM 
To ensure 
fixed cost 
visibility  
Warehousing DATA Mandatory WDM07 
Expenditure on GSM 
rental costs per GSM 
To ensure 
fixed cost 
visibility  
Warehousing DATA Mandatory WDM08 
Expenditure on GSM staff 
(IP and GS) per GSM 
To ensure 
fixed cost 
visibility  
Warehousing DATA Mandatory WDM09 
GSM depreciation per 
GSM 
To ensure 
fixed cost 
visibility  
Warehousing DATA Mandatory WDM10 
Expenditure on GSM 
handling (day labour) per 
GSM 
To ensure 
variable cost 
visibility  
Warehousing DATA Mandatory WDM11 
Expenditure on GSM 
handling (other variable 
costs) per GSM 
To ensure 
variable cost 
visibility  
Warehousing FUNCTION Mandatory WFM01 
Comprehensive cost 
adjustment based on 
influencing factors 
To enable use 
of integrated 
databases 
WDM01, 
WSM01, 
WSM02, 
WSM03 
Warehousing FUNCTION Mandatory WFM02 Cost per GSM 
To allow for 
strategic use 
and user 
visibility 
WDM02, 
WDM03, 
WFM01, 
WFM03, 
WFM04 
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Field Class Need Name Definition Reason 
Input 
needed 
Warehousing FUNCTION Mandatory WFM03 
Global baseline cost per 
handled $, GSM 
To start 
assessment of 
holding costs 
for UNHCR 
WDM03, 
WDM04, 
WDM10, 
WDM11 
Warehousing FUNCTION Mandatory WFM04 
Global baseline cost per 
m3, GSM 
To assess the 
CM price for 
keeping GSM 
locations open 
WDM02, 
WDM05, 
WDM06, 
WDM07, 
WDM08, 
WDM09 
Warehousing STRUCTURE Mandatory WSM01 
Ability to integrate with 
UNDSS security and 
hardship classes for all 
countries 
To ensure 
ability to 
model new 
locations  
Warehousing STRUCTURE Mandatory WSM02 
Ability to integrate with 
World Bank Logistics 
Performance Index (or 
similar) 
To ensure 
ability to 
model new 
locations  
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 Appendix I: MSRP Requirements: Availability 
Name Definition Possible Complete data 
DDM01 Total shipped volume per country in USD YES YES 
DDM02 Total replenishment per GSM in USD YES YES 
TDM01 
All potential and actual demand locations worldwide (country 
warehouses) YES NO 
TDM02 All potential and actual GSM locations worldwide YES NO 
TDM03 All potential and actual supply points worldwide YES NO 
TSM01 Total cost per PO YES YES 
TSM02 Requisition and MSR is always linked YES NO 
TSM03 Early entry of donations-in-kind (corresponding to CRIs) to MSRP YES NO 
TSM04 MSR and Transport PO is always linked NO NO 
TSM05 Goods PO and Transport PO is always linked YES NO 
TSM06 
Mandatory split of Transport POs' so each only covers one stage of 
transport (setup, hauling, customs etc.) YES NO 
TSM07 
Mandatory PO field to designate shipment/MSR/purchase as OO or ER 
item NO NO 
TSM08 PO field to track number of containers per shipment NO NO 
TSM09 Fields for ready date, departure date, landing date & delivery date NO NO 
TSM10 Mandatory PO field to track mode YES NO 
TSM11 
Mandatory link between supplemental Transport POs' (e.g. Shipping & 
Customs clearance) YES NO 
WDM01 
Complete list of global humanitarian organisations (UN/NGOs) GSM 
(or equivalent) locations NO NO 
WDM02 GSM storage space available  (m3) per GSM NO NO 
WDM03 Amount of USD turned per GSM YES YES 
WDM04 Average inventory level per GSM YES YES 
WDM05 Expenditure on GSM administrative costs per GSM YES NO 
WDM06 Expenditure on GSM equipment costs per GSM YES NO 
WDM07 Expenditure on GSM rental costs per GSM YES NO 
WDM08 Expenditure on GSM staff (IP and GS) per GSM YES YES 
WDM09 GSM depreciation per GSM YES YES 
WDM10 Expenditure on GSM handling (day labour) per GSM YES NO 
WDM11 Expenditure on GSM handling (other variable costs) per GSM YES YES 
WSM01 
Ability to integrate with UNDSS security and hardship classes for all 
countries YES YES 
WSM02 
Ability to integrate with World Bank Logistics Performance Index (or 
similar) YES YES 
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8.8.1 Explanations 
Name Why/How Reason for eventual gap 
DDM01 
Goods PO contain total USD amount spent on each delivery and 
"ship to" is a mandatory field  
DDM02 
Goods PO contain total USD amount spent on each delivery and 
"ship to" is a mandatory field  
TDM01 
Actual locations can be extracted from "ship to" locations, potential 
locations not included 
All potential locations not in 
system 
TDM02 
Actual locations can be extracted from "ship to" locations, potential 
locations not included 
All potential locations not in 
system 
TDM03 
Actual locations can be extracted from "ship from" locations, 
potential locations not included 
All potential locations not in 
system 
TSM01 The PO specifies a price to pay, that is the final price for that PO  
TSM02 Functionality not turned on System not configured 
TSM03 
Donations are logged as a PO without a cost, but often logged as an 
afterthought rather than in anticipation of a donation 
Lack of understanding/ not 
mandatory 
TSM04 MSR and Transport PO is un-linkable in MSRP 
The MSR does not allow for 
linking to Transport PO 
TSM05 It is sometimes forgotten/disregarded 
Lack of understanding/ not 
mandatory 
TSM06 Not enough item categories available for complete transparency 
MSRP not currently geared to 
splitting information 
TSM07 MSRP currently cannot designate items as urgent No such chart field in MSRP 
TSM08 MSRP is currently not requesting that information No such chart field in MSRP 
TSM09 MSRP currently only tracks PO issue date and due date No such chart field in MSRP 
TSM10 It is sometimes forgotten/disregarded 
Lack of understanding/ not 
mandatory 
TSM11 It is sometimes forgotten/disregarded 
Lack of understanding/ not 
mandatory 
WDM01 
MSRP currently doesn’t track other organisations warehouse 
locations 
All potential locations not in 
system 
WDM02 MSRP currently doesn’t track GSM size 
Warehouse characteristics not 
stored 
WDM03 
Extracted using all incoming Goods PO, outgoing MSRs & Transport 
POs with the GSM as "ship to/-from"  
WDM04 
Extracted through deducting all outgoing MSRs from incoming 
Goods POs and Transport POs as the total value of that GSM  
WDM05 Service POs not sufficiently broken down 
Service POs not specified 
enough/ Lack of understanding 
WDM06 Service POs not sufficiently broken down 
Service POs not specified 
enough/ Lack of understanding 
WDM07 Service POs not sufficiently broken down 
Service POs not specified 
enough/ Lack of understanding 
WDM08 Expenditure is tracked through salary and allowance payments  
WDM09 MSRP logs depreciation of owned buildings  
WDM10 Currently no protocol for separating GSM service costs 
Service POs not specified 
enough/ Lack of understanding 
WDM11 MSRP supports breaking down service POs into several item groups  
WSM01 MSRP can handle PIPs  
WSM02 MSRP can handle PIPs  
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 Appendix J: MSRP algorithms 
8.9.1 Demand 
Name Output Computations 
DFM01 
Total serviced demand at each 
location in USD 
Sum the value of all Goods POs and corresponding Transport 
POs for each country warehouse that have been shipped 
straight from supplier to country warehouse 
8.9.2 Transport 
Name Output Computations 
TFM01 
Average fixed transport cost, air 
transport, ER 
Sum fixed costs (loading, customs, permits, etc.) for air trips 
serving ER demand and divide by number of trips 
TFM02 
Average fixed transport cost, surface 
transport, ER 
Sum fixed costs (loading, customs, permits, etc.) for surface 
trips serving ER demand and divide by number of trips 
TFM03 
Average fixed transport cost, surface 
transport, OO 
Sum fixed costs (loading, customs, permits, etc.) for surface 
trips serving OO demand and divide by number of trips 
TFM04 
Average variable transport cost per 
kilometre, air transport, ER 
Sum variable costs (mileage, fuel, intermediate permits, etc.) 
for air trips serving ER demand and divide by distance 
travelled, take average over all trips mileage costs 
TFM05 
Average variable transport cost per 
kilometre, surface transport, ER 
Sum variable costs (mileage, fuel, intermediate permits, etc.) 
for surface trips serving ER demand and divide by distance 
travelled, take average over all trips mileage costs 
TFM06 
Average variable transport cost per 
kilometre, surface transport, OO 
Sum variable costs (mileage, fuel, intermediate permits, etc.) 
for surface trips serving OO demand and divide by distance 
travelled, take average over all trips mileage costs 
TFM07 
Average set-up transport lead time, 
air transport, ER 
Sum lead time for each step preliminary and supplementary 
(loading, customs, unloading, quarantine, etc.) to hauling for 
air trips serving ER demand and divide by number of trips 
TFM08 
Average set-up transport lead time, 
surface transport, ER 
Sum lead time for each step preliminary and supplementary 
(loading, customs, unloading, quarantine, etc.) to hauling for 
surface trips serving ER demand and divide by number of trips 
TFM09 
Average set-up transport lead time, 
surface transport, OO 
Sum lead time for each step preliminary and supplementary 
(loading, customs, unloading, quarantine, etc.) to hauling for 
surface trips serving OO demand and divide by number of 
trips 
TFM10 
Average transport lead time per 
kilometre, air transport, ER 
Sum movement lead time (hauling) for air trips serving ER 
demand and divide by distance travelled, take average over all 
trips hauling speed 
TFM11 
Average transport lead time per 
kilometre, surface transport, ER 
Sum movement lead time (hauling) for surface trips serving 
ER demand and divide by distance travelled, take average over 
all trips hauling speed 
TFM12 
Average transport lead time per 
kilometre, surface transport, OO 
Sum movement lead time (hauling) for surface trips serving 
OO demand and divide by distance travelled, take average 
over all trips hauling speed 
TFM13 
Ability to calculate distance between 
two points in the model 
Assume plane, use Pythagoras theorem to evaluate distance 
given longitude and latitude coordinates 
TFM14 Average value of shipped container 
Sum purchase value of all items shipped, divide by sum of 
containers used 
TFM15 
Ability to calculate flow of goods in 
the network Sum value of all goods transported between two nodes 
TFM16 
Average number of TEUs shipped by 
air in ER 
Sum all TEU (or TEU equivalent) shipped by air to serve ER 
demand, divide by number of ER instances 
TFM17 Cut-off distance for 70/30 rule 
Start search at 10000 miles, calculate disposition of air vs. 
surface transport for ER demand. Decrement distance by 50 
mile steps, stop search when 70% of ER demand is serviced 
through surface transport for a given distance. 
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8.9.3 Warehousing 
Name Output Computations 
WFM01 
Comprehensive cost adjustment based 
on influencing factors 
Through adding cost effects from influencing factors a 
comprehensive adjustment is calculated 
WFM02 Cost per GSM 
Multiply baseline handling cost with total amount of handled 
USD and baseline location cost with total available m3 at 
GSM, apply influencing factors 
WFM03 
Global baseline cost per handled $ at 
GSM 
Sum all variable costs for a GSM then divide by turned USD 
at the GSM. Take average of all GSM variable  costs as 
baseline handling cost 
WFM04 Global baseline cost per m3 at GSM 
Sum all fixed costs for a GSM then divide by available m3 at 
the GSM. Take average of all GSM variable  costs as baseline 
handling cost 
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 Appendix K: Logistics cluster’s bi-annual meeting in November 2015 
8.10.1 List of attendees 
Name Organisation Email 
Jean-Baptiste Lamarche  ACF France  jblamarche@actioncontrelafaim.org  
Mike Goodhand  British Red Cross  mgoodhand@redcross.org.uk  
Joseph Abdo  CARE  joseph.abdo@care.ca  
Eddie Cranmer  Concern Worldwide  eddie.cranmer@concern.net  
Jason Connolly  DFID  j-connolly@dfid.gov.uk  
Alfonso Lozano Basanta  ECHO  juan-alfonso.lozano-basanta@ec.europa.eu  
Elizabeth Spencer  ETC  elizabeth.spencer@wfp.org  
Michal Bruck  External Consultant  michalbruck@gmail.com  
Aaron Holmes  External Consultant  aarongh@gmail.com  
Paul Jansen  Fleet Forum  paul.jansen@fleetforum.org  
Mary Jelliti  GOAL Ireland  mjelliti@goal.ie  
Yvetter Madrid  GS1  ymadrid@fastmail.fm  
Hanspeter Stoecklin  GS1  hanspeter.stoecklin@gs1.ch  
Maxence Giraud  Handicap International  mgiraud@handicap-international.org  
Isabelle Sechaud  IFRC  Isabelle.sechaud@ifrc.org  
Franklin d'Hauthuille  Institue Bioforce  f.dhauthuille@institutbioforce.fr  
Jared Anyika Isiye  IRC  jared.anyika@rescue.org  
Sean Rafter  HELP Logistics AG  sean.rafter@kuehne-stiftung.org  
Esther Ndichu  LET (UPS)  endichu@ups.com  
Daniel Juzi  MAF  djuzi@maf.org  
Alan Robinson  MAF  AlanRobinson@maf.org  
Klasien Hoeve  Medair  Klasien.Hoeve@medair.org  
Sara Bertilsson  MSB  Sara.Bertilsson@msb.se  
Erland EGIZIANO  MSF Logistique  Erland.EGIZIANO@bordeaux.msf.org  
Kaustubh Anil Navangul  NRC  kaustubh.navangul@nrc.no  
Jessie Cochran  OCHA  cochran@un.org  
Virginie Bohl  OCHA  bohl@un.org  
Maarten THOMAS  OCHA  thomasma@un.org  
Martijn Blansjaar  Oxfam  MBlansjaar@oxfam.org.uk  
Rebecca Vince  Plan International  rebecca.vince@plan-international.org  
Sarah Murphy  Save the Children UK  S.Murphy@savethechildren.org.uk  
Hayley O Keeffe  Save the Children UK  h.okeeffe@savethechildren.org.uk  
Chuck Woolgar  Save the Children UK  c.woolgar@savethechildren.org.uk  
Celine Chhea  ShelterBox  celinechhea@shelterbox.org  
Shane Revill  ShelterBox  shanerevill@shelterbox.org  
Fabrice Perrot  Solidarités International  FPerrot@solidarites.org  
Emily Green  Tearfund  emily.green@tearfund.org  
Theo Lingens  THW  theo.lingens@thw.de  
Sherif Georges  UNHAS / WFP Aviation  sherif.georges@wfp.org  
Mats Hultgren  UNHCR  HULTGREN@unhcr.org  
Yaqoob Mohammad  UNHCR  yaqoob@unhcr.org  
Goran Stojanov  UNHCR  stojanov@unhcr.org  
Vicente Escribano  UNHCR  escriban@unhcr.org  
Rob McConnell UNHCR mcconnel@unhcr.org 
Julia Bacher UNHRD julia.bacher@wfp.org 
Peta Barns UNICEF pbarns@unicef.org 
Stéphane Arnaud UNICEF sarnaud@unicef.org 
Steven Crosskey UNOPS stevenc@unops.org 
Jack Myer USAID / OFDA jmyer@ofda.gov 
Robert Demeranville USAID / OFDA rdemeranville@usaid.gov 
Gurmeet Philora USAID / OFDA gphilora@ofda.gov 
Bruno Vandemeulebroecke Welt Hunger Hilfe Bruno.Vandemeulebroecke@welthungerhilfe.de 
Cesar Arroyo WFP cesar.arroyo@wfp.org 
Dene Cairns WFP-Engineering dene.cairns@wfp.org 
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Name Organisation Email 
Mark Finnegan WFP-Engineering mark.finegan@wfp.org 
Rie Ishii WFP Logistics rie.ishii@wfp.org 
Jean-Christophe Aze WHO azej@who.int 
Stephen Cahill Logistics Cluster stephen.cahill@wfp.org 
John Myraunet Logistics Cluster john.myraunet@wfp.org 
Chiara Argenti Logistics Cluster chiara.argenti@wfp.org 
Alexis Ottenwaelter Logistics Cluster alexis.ottenwaelter@wfp.org 
Lucy Styles Logistics Cluster lucy.styles@wfp.org 
Robert Kirally Logistics Cluster robert.kiraly@wfp.org 
 
Retrieved on the 12th January 2016 from 
http://www.logcluster.org/sites/default/files/gm_files/logistics_cluster_glm_budapest_attendance_list
_participants_151210.pdf  
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8.10.2 Agenda of Logistics Cluster Global Meeting 
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 Appendix L: The survey used at the bi-annual Logistics Cluster Meeting  
1-minute scenario survey (4 questions) 
This survey is a part of the master thesis in humanitarian logistics conducted by Karolina Linden and 
Peter Dahl at UNHCR. The purpose of the thesis is to enable the implementation of a strategic 
warehouse location model at UNHCR and scenario creation to assess future emergency demand is an 
essential part of this.  
The purpose of the survey is to gain knowledge of the practices used within humanitarian logistics to 
create scenarios and the challenges associated with this. Your participation would be highly 
appreciated. 
If you are interested in reading the thesis, please submit your email address on the other side of the 
page or send us an email at linden@unhcr.org or dahlp@unhcr.org . 
Thank you for your time and participation. Please don’t hesitate to contact us if you have any thoughts 
our questions.  
Best regards, 
Karolina Linden and Peter Dahl 
1 Does your organization use scenarios for future demand as a basis for emergency 
preparedness?  
 Yes 
 No 
2 What information do the scenarios need to contain to be valuable for the supply or logistics 
unit at your organization? [Choose all that apply] 
 Accessibility of country infrastructure 
 Average family size 
 Climate and weather 
 Demographics of population 
 Expected needs of the people affected 
 Number of people affected 
 Security conditions on sight 
 The geographic location of the people in need 
 The kind of emergency expected (flood, armed conflict etc.) 
 Other, please state: …………………………………………………………………………… 
3 What sources of input data do you use to create the scenarios? [Choose all that apply] 
 Databases 
 Expert opinions 
 Indexes 
 Internal analysis 
 Past experience of staff 
 Previous scenarios 
 Reports from UN Agencies or NGOs 
 Workshops 
 Other, please state: …………………………………………………………………………… 
4 What challenges do you face in the scenario creation process? [Choose all that apply] 
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 Difficult process 
 Lack of interest  
 Lack of internal communication 
 Lack of sufficient tools  
 Low priority 
 The scenarios created are not used or sufficiently spread within the organization 
 Time consuming 
 Other, please state: …………………………………………………………………………… 
 
What organization do you work for? (not mandatory) 
…………………………………………………………………………………………………………… 
 
Yes, please send me a copy of the thesis!  
Email address: ……………………………………………………………………………………….. 
 
 
Thank you for your cooperation! Have a nice day! 
Best regards, 
Karolina Linden and Peter Dahl 
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 Appendix M: The Seminar/Meeting on Harmonization of Procedures and SOPs 
for Global stock management (GSM) in Amman, Jordan  
8.12.1 Invitation list 
Office Job title/agency 
Amman, Jordan Senior Regional Supply Coordinator 
Amman, Jordan Supply Officer GSM 
Amman, Jordan Supply Associate 
Doula, Cameroon Associate Supply Officer 
Doula, Cameroon Supply Associate 
Dubai, UAE Senior Global Supply Officer 
Dubai, UAE Associate Global Supply Officer 
Nairobi, Kenya Senior Regional Supply Officer 
Nairobi, Kenya Senior Supply Assistant 
Nairobi, Kenya Warehouse Coordinator 
Issaka, Tanzania Supply Associate 
Djibouti, Djibouti Head of Logistics (WFP) 
Accra, Ghana Supply Associate 
Accra, Ghana Logistics Officer (UNHRD) 
Budapest, Hungary Senior Supply Officer 
Budapest, Hungary Business Analyst 
Budapest, Hungary Senior Planning Associate 
Budapest, Hungary Supply Associate – Logistics 
Budapest, Hungary Supply Officer 
 
Information retrieved from: “Administrative Instruction and Travel Authorisation for the 
“Seminar/meeting on Harmonization of Procedures and SOPs for Global Stock Management (GSM) 
in Amman, Jordan””. File Code: DESS/SMLS/PS/0225/2015 
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8.12.2 Agenda of workshop 
Monday the 7th of December 15 
09:00-09:30 Welcome, introduction and announcements. 
09:30-11:00 Presentation from all GSMs –Current challenges, obstacles and proposals for 
improvements.   
11:00-11:15 Coffee break 
11:15-13:00 Presentation from all GSMs –Current challenges, obstacles and proposals for 
improvements.   
13:00-14:15 Lunch 
14:15-15:30 Presentation from the ECU focusing on the following ; 
 The AI and the workflow  
 BTF tracking tool 
 GSM target stock levels and weekly reporting to the management. 
 Replenishment process of the GSMs and the lead-time  
15:30-15:45 Coffee break 
15:45-17:45 Group discussion on the following;  
 Overall challenges, gaps, proposals for improvement 
 Best practices in the GSM network and SOPs 
 Local/regional frame agreements for CRIs and transport. 
 Can we implement green logistics in the GMS network?  
 Better planning for CRI needs in UNHCR operations.  
17:45-18:00 Wrap-up of day 1 
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Tuesday the 8th of December 15 
09:00-09:15 Recap of main issues discussed during the day 1 and proposed Actions. 
09:15-10:15 Presentation on Amman GSM – Strategy behind the establishment of central 
warehousing facility in Zarqa Free Zone with K & N 
10:15-10:45 Presentation on Inventory related audit observations 
10:45-11:00 Coffee break 
11:00-11:45 Presentation on quality control of CRIs and the way forward 
11:45-1245 MSRP upgrade and implementation of the strategic warehousing model 
12:45-13:00 Wrap-up and conclusion of the workshop 
13:00-14:30 Lunch 
14:30-17:00 Visit to the GSM Amman warehouse in Zarqa Free Zone 
 
